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1.0 INTRODUCTION

A. Purpose of the Study

Irhis report details the results of a data search on the hydrology of the
coastal watersheds between Ragged Point, Sari Luis Obispo County and the U.S. -
Mexican Border. - This study is part of the Coast of California Storm and Tidal
Waves Study currently being conducted by the U.S. Army Corps of Engineers.

The results of this study (an be used to develop detailed plans of study for
the three coastal regions within the jurisdiction of the Corps of Engineers, Los
Angeles District. These are the South Central Region, which includes San Luis
Obispo, Santa Barbara and Ventura counties; the South Coast Region, which
includes Los Angeles, San Bernardino, Riverside, and Orange Counties; and the San
Diego Region, which includes portions of San Diego, Riverside and Orange
Counties.

Included in this report are general hydrological descriptions of the
drainage areas, in order to provide background information. These sections are
followed by detailed accounts of the sources of hydrologic data which are
available. Data of interest include streamflow history at the shoreline of
streams and stream groups, volume-frequency analyses, historic hydrographs of
major floods, sediment yield, effects of various structures and fire effects. , -
Included in the discussion are the location of data, data formats available and
indications of the quality of the data.

Data gaps and limitations are noted, and recommendations are presented for
reducing these limitations.

This study will allow a serious start towards the development of the
necessary data base for the Coast of California Storm and Tidal Wave Study
(CCSTWS), since all pertinent available data are identified, and the means
recorded for retrieving these data.

,6 %
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B. Scope of the Study
.-

This study was conducted under Contract No. DACWO9-85-D-001 0, Delivery Order
- No. 0001, U.S. Army Corps of Engineers, Los Angeles District. The scope includes
% a hydrologic literature survey and data search for the South Central, Soiith Coast.
% and San Diego regions. The literature survey and data search were directed
%: towards:

(1) Continuous streamflow history at the shoreline terminus of watercourses
". for all streams or stream groups.

(2) Volume-frequency analysis for various streams at the shoreline
terminus. .

(3) Historic hydrographs for major flood events within the study area.

(4) Quantification of average annual sediment yield and its grain size
distribution for various streams at the shoreline terminits.

(5) The impact of existing dams, reservoirs, debris basins, gravel mining
operations, and other flood control and water conservation facilities on the
erosion and sedimentation characteristics of the major receiving streams.

(6) The effects of forest fires on the peak discharges and sediment yield

values for all watersheds within each littoral cell.

The data search was directed towards identifying and collecting relevant
historical flood and erosion data, as well as history of forest fires, within
each littoral cell. An annotated bibliography, submitted under a separate S..

cover, is also included in this study.

.
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C. Summary of Findings

Pertinent hydrologic conditions arid the available data related to these
coniditionsi were examined. The following gives a summary of the finding by
re~gion.

C.] Sari Diego Region

Over fifty percer-t. of the watershed area in this region is controlled by
Major darns, most of which are for water-supply. A significant number of smallp streams terriiate in coastal marshes or lagoons, which reduces their effects on
coastal sediment delivery.

Most. major streatts have been gauged for more than sixty years, so that
re-liable long terni stream nmeasuremients are available. In addition sediment
mreasuremtenits have boon nind(1 in ritany of the major streams fromt 1968 to 1978; in a
few case, these rneasurenre tts are continuing. Estimates have been made of the
long I ermn actual arid] natural sed iment. yield front major streams (Brownlie, 1981).
This region is well covered in this respect.%

Forest fire( data are available in this region, but fire-area-frequency
Studies need to be made. In addition, there are several studies which have
produc(ed anriuat peak-4How frequency studies, but annual volume-frequenicy

studies should also be miade for the major streams.

C.2 South Coast lRogioni

This region is heavily ci bariized a id( over sixty percent of the watershed
a rea is controlled by flood(' control damns.

Ilte maijor si resis i t his region have been gauged for over fifty years, and
reliable long termi ieasuirements are available. However, except for the Santa Ana
!?iver, tow data are available on seldimtent. transport in the streams of this
re~gion. Rpcause data are available on sediment accumulation in debris basins
:inl roservi ci rs relish to estimates of natural arid actual transport of sedimnent
Ucc"tdl l),- tnade if' reliable qod inient. mieasu remen ts were made in selected streams in
this i'e.2ImT.

l cr-s t fire diatIa are av;ails hle, hidt fi re-area- freq oency Studies need to be
madeI . I n aid ct ion, annriual V( io me-freq ue nev studies shoul d be made for the

st re ait I his region. I xct'~ kwto sod imnit mieasuremtents in streamts, there is a
trelien(l uns aniount. of, data ievai lable in this region, and a significant amount of

(,rssc: n hce made us inrg t.hese data.

Ihi s rrffiori is I he lWast ecritr ccltd of the three, with approximately
I h'i'~ si crcferit of, I h( W.-iterg'hf'd area conrtrolled by water-supply reservoirs.

** * % *.
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Thes regiso isolargesy prturay wth a Sante porion Rorsitei oft' uineoe
anorest fMroBy

Exceptiv foret fijre streamuen Vsturie (cun luhee surh fe asdter (age
in bhish region Moet mar srams thae been aued Naona Foorehsnto.t yena

vort.mrequedimentudmeasufremtets are needed. Wtra0 inut Sadta daaa othe Sr

present sediment yield of streams in this region, little c-an be said of the
* effect of control structures or urbanization.
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2.0 SAN DIEGO REGION

The San Diego Region includes portions of Orange, Riverside and San Diego

Counties. The extent of the San Diego Region is defined by the watersheds

draining to the Oceanside Cell, which extends from Dana Point to Point La Jolla;

the South Oceanside Reach, which includes the short distance between Point La

Jolla and False Point; the Mission Bay Cell, which extends from False Point to

the Sunset Cliffs; the South Mission Bay Reach, which includes the Sunset Cliffs;

Wid the Silver Strand Cell, which extends the from the mouth of San Diego Bay to

just south of the mouth of the Tijuana River. Of these areas, the watersheds

draining to the Oceanside Cell are the most important from a sediment transport

point of view, for reasons which will become apparent in the following

discussions. These littoral cells correspond to those defined in the Assessment

and Atlas of Shoreline Erosion Along the California Coast (July 1977) and are

shown in Figure 2.1, taken from that document. The following sections give

general hydrologic information regarding the watersheds draining into these

subregions.

.
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A. Drainage Areas

A.1 Drainage areas and Sub-areas

In the San Diego Region there are seven major river basins and four major
drainage groups. The river basins drain to the Tijuana River, the Otay River,
the Sweetwater River, the San Diego River, the San Luis Rey River, and the Santa
Margarita River. The major drainage groups are the San Diego Group, the San
Clemente Canyon Group, the Escondido Creek Group and the Laguna Hills group. -.
These watershed areas are indicated on Plate 2.1 and their respective surface
areas are shown in Table 2.1.

As is seen in Table 2.1, the river basins are substantially controlled,
largely by water-supply reservoirs. This is particularly true of the more
southern basins, which have from 70% to 90% of their surface areas controlled.
The reservoirs retain most coarse-grained sediment which enters, and thus
severely limit the quantity of sediment arriving at the coast.

The Laguna Hills Group drains from the southern end of the Santa Ana
Mountains and the Santa Margarita Mountains. The major sub-areas in this group
include the San Juan Creek - Arroyo Trabuco basin, the San Mateo Creek basin, and
the San Onofre Creek basin.

The Santa Margarita River Basin drains an area bordering the southern
portion of the confined Lake Elsinore basin. This basin is controlled by three
major reservoirs: Vail Lake, Lake Skinner and Lake O'Neill, with Vail Lake being
the important control as far as basin drainage area is concerned. Major
sub-areas include the Temecula Creek sub-basin, which includes Vail Lake and
Murietta Creek - Tucalota Creek sub-basin.

The San Luis Rey River Basin drains a portion of the Peninsular Ranges south
of the Santa Margarita River Basin. A large portion of the basin (37%) drains to
Lake Henshaw, a water-supply reservoir and the major control structure in the
basin. Control structures of lesser importance include Guajome, Windmill and .aa
Whelan Lakes, which are considered to have only a minor effect on the sediment
yield of the basin (Brownlie, 1981). The major sub-basins include the Lake
Henshaw sub-basin, and the coastal sub-basin.

The Escondido Creek Group drains a relatively small coastal area south of
the San Luis Hey River. The, major drainage basins in this group include Buena
Vista Creek, which drains to Buena Vista Lagoon, Agua Hedionda Creek, which
drains to Agua Hedionda Lagoon, and Escondido Creek, which drains to the San
Elijo Lagoon. The major control structure in the group is Lake Wohlford, a water
storage facility.

The San l)ieguito River Basin drains a portion of the Peninsular Ranges south
of the Escondido Creek Group and the San Luis Rey River Basin. There are two
major control facilities, Lake Hodges and Sutherland Reservoir, which control 88%
of the basin. The major sub-basins include the uncontrolled coastal region and
the Santa Ysabel Creek sub-basin above Lake Hodges.

6
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South of the San Dieguito River Basin lies the coastal San Clemente Canyon
Group, a portion of which drains to the Oceanside Cell. The major drainage
basins in this group are the Los Pehasquitos Creek Basin, which drains to LosPehiasquitos Lagoon and the San Clemente - Rose Canyon area which drains to -'

Mission Bay. Much of the coastal area in this group is heavily urbanized.

The San Diego River Basin also drains portions of the Peninsular Ranges.
Sixty percent of the drainage basin is controlled by two major water-supply
reservoirs: El Capitan Reservoir on the San Diego River and San Vicente Reservoir
on San Vicente Creek. Major sub-basins include the San Vicente Creek sub-basin,
the sub-basin above El Capitan Dam and the lower coastal sub-basin. The San
Diego River drains to the Pacific Ocean just south of Mission Bay.

Three small basins drain to San Diego Bay, and these have little effect on
coastal sediment delivery. These basins are the San Diego Group, which is
heavily urbanized, and the Sweetwater River and Otay River basins, which are
urbanized in the lower reaches and heavily controlled in the upper reaches.
Control facilities include Sweetwater Reservoir and Loveland Reservoir on the
Sweetwater River and the Lower Otay Reservoir on the Otay River.

The Tijuana River drains a large area, most of which is in Mexico, to the
Silver Strand Cell. The drainage basin is made up of two sub-basins: the
Cottonwood-Tecate Creek basins and the Rio de las Palmas basin. Major control
facilities include Rodriguez Reservoir on Rio de las Palmas, and Morena and
Barrett Reservoirs on Cottonwood Creek.

A.2 Physiography and Topography

The watersheds draining to the San Diego Coast Region are bounded on the
east by the Peninsular Ranges and on the north by the southern end of the Santa
Ana and San Jacinto Mountains. The Peninsular Ranges run southward and have a
complex topography consisting of valleys and canyons with more or less isolated
mountains. Table 2.2 summarizes the main characteristics of the major basins in
the region. The following discussion gives some general features of the area.

The Laguna Hills Group drains an area including the southern end of the
Santa Ana Mountains. The San Juan - Arroyo Trabuco basin and the San Mateo Creek
basin, the two largest basins in the group, rise from sea level to elevations of
4500 feet and 3500 feet, respectively. Their average slopes are on the order of
0.016. The lower portion is composed of hilly terrain, and the coastal area is
urbanized.

The Santa Margarita River basin varies greatly in elevation, with a maximum
elevation over 6000 feet. Unlike the southern rivers, the Santa Margarita River
has a rather gentle slope over its entire reach, varying from about 0.002 near
the coast to 0.005 in the upper reaches. The mouth of the river drains to a
coastal saltmarsh. Five percent of the basin is urbanized and twenty-six perc-ent
is agriculturally developed.

7
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The San Luis Rey River basin also has varied topography, rising to more than
6000 feet at Mt. Palomar. The river has a gentle slope of about 0.003 in the
coastal plains, but rises abruptly in the upper reaches, where the slope is over
0.055.

The Pscondido Creek group covers a small area near the coast, with maximum
elevation around 2000 feet. The major streams in this group terminate in lagoons
or salt marshes, and thus have a limited effect on sediment transport to the
coast.

The Sa l)ieguito River basin has varied topography, with low coastal
terraces in the western and central portions. The maximum elevation in the basin
is over 5700 feet (Vulcan Mountain). The river bed slope is gentle in the lower
15 miles (0.003) below Lake Hodges.

The Sari Diego River basin has an average elevation of about 1500 feet, and
rises abruptly in the eastern end to over 5500 feet. The lower 30 miles of the
river crosses a coastal plains area with an average slope of about 0.004.

The Sweetwater River flows mainly through narrow valleys, with relatively
flat coastal plains downstream. The highest elevation is 6500 feet in the
Cuyamaca Mountains.

Most of the Tijuana River basin lies in Mexico, and the eastern and central
portions lie in the Peninsular Range region. The lower 50 miles of the river
reach have an average slope of approximately 0.004.

A.3 San Diego Region Climate

The San Diego Region is classified as belonging to the Mediterranean Dry
Summer Subtropical climatic type. Along the maritime fringe, temperatures are
controlled by the sea, with average winter temperatures of 55 0 F and average
summer temperatures of about 70 0 F. Inland temperatures vary much more, with
freezing temperatures not uncommon in winter in the mountains, and summer
temperatures often above 90OF except at the higher elevations.

lHliable, long term rainfall records are available for this region. Table
2.:3 shows the mean annual rainfall, along with measured extremes, for selected
stations in the region. As can be seen in Table 2.3, the year-to-year variation
in rainfall ('an be extreme, with maximum values generally more than twice the
mean, and minimum values usually one-third the mean. There is a tendency towards
decreasing mean precipitation toward the south, and there is a strong orographic -
effect. Typically, mean annual precipitation is from 10 to 14 inches on the
coast (depending on latitude and coastal topography) rising to 40 inches in the
moun tair peaks.

Seatsonal distribution of precipitation is also pronounced, as can be seen in
Table 2.4, which shows average monthly precipitation at selected stations. At
the- lower elevations, there is almost no precipitation in the summer months;
higher elevations show a significant amount due to summer thunderstorms.

8
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An important climatic feature of the region are the foehn, or Santa Ana,
winds which can develop at any time of the year, but are most common in fall and
winter, usually developing a day or so after the passage of a cold front. The
adiabatic heating of the air masses as they descend from the Great Basin can
cause hot, dry conditions which produce extreme fire danger. For a more complete
discussion of the climate of this region, one is referred to the companion report
on meteorology.

* A.4 Soils and Vegetation of the San Diego Region

An excellent overview of the vegetation in this region is given by Wells arid
Palmer (1982), who have developed maps of both present and original vegetation
patterns in the Southern California coastal region.

The San Diego Region is characterized by heavy urban development in the
lowland coastal areas, with much of the mountain and inland valleys remaining
relatively undeveloped. The developed areas were once grasslands or covered with
coastal shrub. The inland areas remain, for the most part, covered by chaparral.

Chaparral is considered to be the most important vegetation type in the
area. It is both an efficient watershed protector and slope stabilizer, and is
extremely susceptible to fire. Chaparral plants are evergreen, sclerophyll
shrubs with extremely strong root systems. The plants are well adapted to steep,
rugged terrain, as they form deep, extensive root systems. The strong root
system makes them a valued watershed protector.

*However, chaparral plants are among the most flarranable plants known (Wells,
* 1982), and have the characteristic that as much as 50 percent of their biomass

may be dead after 30 years. This makes chaparral areas, particularly older
areas, susceptible to fire, which denudes the steep mountain sides of their
protection from erosion. Chaparral covers more than 50 percent of the San Diego
Region.

The second predominant type of vegetation is the coastal sage shrub, which
is similar to chaparral, but smaller and less woody. This type occurs on the
coastal foothills of this region, especially on depositional areas with coarse
textured soils.

Typically, natural vegetation in the watershed basins is sparse, with dense
stands of trees and shrubs along water courses and northern slopes. At the very
highest elevations, particularly near Palomar and Cuyamaca, one finds coniferous
forests. Much of the lowlands is presently agriculturally developed. This is V
particularly true for the Santa Margarita River, Sari lois Rey River and San
Dieguito River basins, of which 25 to 30% of the land area is devoted to
agriculture."IN

For the most part, the streams in the San Diego region flow over the
crystalline rocks of the Southern California batholith. These include igneous
rock of granitic composition overlying sedimentary deposits. The soils are of

t. 
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recent alluvial origin in the valleys arid coastal plains. The mountain areas
are often steep and rugged, and susceptible to erosion. The base of the
mountains and valleys are covered with coarse alluvium, while the coastal

terraces are overlain by marine sediments.

Coastal marshes and lagoons are an important feature in this region. The
Santa Margarita River terminates in a coastal lagoon, and during low flows a
beach berm forms and encloses the lagoon. The berm is broken in high flows (as in
1969) and allows sediments to pass to the ocean (Brownlie, 1981).

The major creeks of the Escondido Creek group all end in saltmarshes or
lagoons, thus limiting the importance of this watershed as far as delivery of
sand to the coast is concerned (Ritter, 1972). In addition, Los Pebasquitos
Lagoon traps the sediment arriving from the Soledad and Los Pel'asquitos Creeks.

As mentioned previously, the Sweetwater and Otay Rivers terminate in the San
Diego Bay, which drastically reduces their effect on coastal sediment (Brownlie,
1981).

A.5 Development and Structures Affecting Runoff

The northern half of the San Diego region is largely rural in character,
with extensive agricultural land. As mentioned previously 25 to 30% of the Santa

Margarita, San Luis Rey and San Dieguito River basins are agriculturally
developed. By contrast the southwest portion of the region is heavily urbanized,
with 23% of the San Diego River basin being urban, and only 3% agricultural
land. Urbanization effects only a relatively small corner of the region, and
much of the urban area drains to San Diego and Mission Bays, thus limiting the
effect of the reduced sediment delivery caused by development.

The upland watersheds are heavily controlled, with over 50% of the region
draining to major water-supply facilities. These facilities, along with sand and

__ gravel mines, are marked on Plate 2.1 and are shown schematically on Plate 2.2.
Table 2.5 lists these facilities along with some important features.

The reservoirs in the region, built for water-supply in a region of
relatively low rainfall, date back to 1887. The most recent is Skinner
Reservoir-, which is used for water-supply, and is required to pass all inflow.

There are only a few small debris basins in this region, and these have a
limited effect on sediment transport to the coast. The water-supply reservoirs,
none of which has ever been (leaned out, necessarily have a large effect on
coastal sediment delivery, as most are downstream of the mountain area subject
to erosioti. This will be seen inn more quantitative termis in the next section.

A.6 urnoff and Sediment Characteristics

1()
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As might be expected from rainfall patterns in the San Diego Region (Tables
2.3 and 2.4), runoff in the streams of this region is highly variable. Table 2.6
shows some characteristics of runoff data which tend to highlight this
variability, for major streams of this region. For a discussion of the runoff
records available for this region, see Section C.

One must use caution in examining the data in Table 2.6, since the flow is
heavily controlled in almost all the streams. The San Dieguito River, for
example, has a mean annual flow of 17 cfs, which represents releases from Lake
Hodges. Typically, however, the peak recorded flows are on the order of 1000 or
more times the average flow. Minimum flows are zero in all cases. There is
strong year-to-year variability as well, with many years as high as three times .
the average and other years nearly zero. Typical discharge hydrographs for the
major streams in this region are presented in Appendix A. 6k

Sediment data have only been collected since 1967, and many of the data
programs stopped in 1978. Therefore, the sediment data shown in Table 2.6
reflect a short period with some high rainfall and runoff events (1969,1978), and
several drought years (1975-1977). The average annual sediment delivery
estimates were made by Brownlie (1981). The one outstanding feature is the 1969
delivery of the Santa Margarita River, a measured 534,000 tons in one day. It
was during this flood that the berm at the terminus of the river was broken. In
most other cases, the maximum measured one-day delivery is on the order of the
average annual delivery.

Sediment size distribution data, especially for bed material, is given by
Brownlie (1981), and can be found in U.S.G.S. water quality data publications.
In general, the data indicate that the median grain size is form 0.01" to 0.014"
(0.25 to 0.35mm) for bed material, with somewhat finer suspended material.
Typical grain size distribution date are presented in Appendix A.

A.7 Forest Fires in the San Diego Region

As in all of Southern California, forest fires are of great importance to
erosional processes in the San Diego Region. Fire maps of the region, compiled
by Sayer et al. (1981) are being submitted under a separate cover. A glance at
the maps reveals the fact that most fires, and especially the major fires, occur
in the chaparral areas. (A detailed evaluation is possible with an examination
of the vegetation and fire maps provided with the Caltech EQI Report 17-D.) The
coastal urban and agricultural areas, as well as inland agricultural areas
surround large "islands" of burned over chaparral areas.

In some areas, such as the inland watersheds of the Sari Diego and Sweetwater

Rivers, large burns have occurred in this century, but these probably had little
effect on sediment delivery to the coast because of the numerous water-supply
reservoirs between the upland watersheds and the coast. However, in the more
northern areas, burns in chaparral areas in the coastal hills above the laguna
Hills Group and the Santa Margarita River have certainly affected coastal
sediment delivery.
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By way of example, Brownlie (1981) used sediment discharge measurements in % or

the Santa Margarita river to develop a sediment discharge curve (Figure 2.2). In
August, 1969, several fires burned portions of the Santa Margarita Watershed.
The following winter, rains were light, but in March a flow occurred which,
according to Brownlie's curve, should have produced 1500 tons/day of sediment at
the coast, but 6000 tons were measured that day. In most watershed areas of the -
San Diego Region, forest fires do not necessarily mean that the beaches will be
supplied with large amounts of sand because of upstream reservoirs.

.12..
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B. Historical Perspective

B.1 Historical Outline of Floods and Erosional Events

Flood history in the San Diego Region goes back to the early Nineteenth
Century, but quantitative data are unavailable until the turn of the century.

Early floods were reported in 1825, 1862, 1884, 1891. More recent floods, shown
with peak discharges, are presented in Table 2.7. Note that the 1916 flood is
more representative of the flood potential, since the more recent floods are
influenced by extensive controls.

The flood of 1862 was particularly devastating. Mission Valley was covered
by deep water; large boats able to withstand the current could sail well up the
valley. All ranches and structures in the valley were destroyed (Kuhn and
Shepard, 1981). The 1884 floods destroyed many bridges and several miles of
railroad track; rail communications were cutoff for nine months (Kuhn and
Shepard, 1981). The 1916 flood caused much damage, much of it due to dam
failures.

Details on erosional events is much less precise, since it is only recently
that sediment measurements have been kept. The 1862 floods left many sand bars
in San Diego Bay, and there were severe debris flows in 1884 (Kuhn and Shepard,
1981). During the 1969 flood, the berm at the mouth of the Santa Margarita River
was swept away. Brownlie (1981) estimated that 29% of the sediment carried to
the coast by the Santa Margarita River since 1931 was delivered during the 1969
floods, and that the 1938 and 1969 floods combined accounted for over 50% of the
sediment delivery.

B.2 Forest fire history, San Diego Region

The most complete history of forest fires in this region is that compiled by
Wells and Brown (1982). Copies of the decade fire maps, compiled by Sayer et al.
(1981) are being submitted under a separate cover. Table 2.8 outlines the history
of major fires in the region since 1910.

A study by Byrne (1979) in the Santa Barbara region indicated that there was .,

a 30 to 35 year burn cycle in the Santa Ynez mountain area, dating back to the
Eighth Century. ThiE trend can be seen in Table 2.8 as well. Major burns
occurred in the Tijuana River (Cottonwood Creek) watershed in the 1943-1944
period and again in 1970. The Santa Margarita River watershed had major burns in
1928 and again in 1969. This cycle probably reflects the age of the chaparral,
which becomes extremely susceptible to fire after 30 years.

The more recent fires all apparently started during Santa Ana conditions, as
can be seen from the dates of the fires. This again points out the extreme
danger of Santa Ana conditions, and their importance in fire-flood sequences.

13
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C. Data Search and Retrieval Efforts

C.1 Technical Approach

Data were collected from a number of governmental and public organizations.
Previous reports and documents on similar topics were located and examined as

part of the literature search. These documents often contained or referred to V
data, whose original sources were noted. An important source during the initial
stages were the notes and documents collected by Brent Taylor during the Sediment -
Management project at the Environmental Quality Laboratory (EQL), Caltech.
Government and public agencies were then contacted, and in many cases visited.
The following is a general description of data sources relevant to the South
Coast Region.

San Diego County Flood Control District

Relevant data include:

Precipitation data, with hourly and charts available in hardcopy.
Streamflow data--daily and selected hydrographs on hardcopy.
Storm reports are available for selected recent storms.
No sediment, debris or fire records are kept.
People contacted include:

Carey Stevenson (Hydrology) (619) 565-5821

Orange County Environmental Management Agency

The data sources at this agency include:

Precipitation data with both hourly (tabulated) and charts from recording
gages;
Streamflow data, with both daily (tabulated) and charts from recording
gages;
Debris data are limited, but a new program on the San Diego Creek is
starting;
Sediment data are collected in conjunction with the U.S.G.S.
In a new program just starting, the agency will collect its own data. The
sediment data are on a computer data base.
The most recent publication covers the 1982-1983 season.
People contacted include:

Emmett Franklin (streamflow, precipitation)
(714) 634-7473 "*

Bob Collicott (sediment, water quality) (714) 634-7463
Tom Rossmiller, Bruce Moore (sediment, water quality)
Dale Dillon (debris, channel cleanouts) (714) 634-7424
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Riverside County Flood Control and Water Conservation District

Relevant data at this agency include:

Precipitation data, with both hourly (tabulated) and charts from recording
gages available. In addition, most data are on a computer data base and are
available in printouts and electronic form.
Debris and sedimentation data are limited, since the county has few debris
basins.

The most recent publication covers the 1979-81 seasons.
People contacted include:
Kathy Carter (Hydrology) (714) 787-1264
Tom Clem (Hydrology) (714) 787-1264
Eric Geibersen (Dams, debris basins) (714) 787-2015

U.S. Marine Corps, Camp Pendleton

The Department of Natural Resources at this base maintains stream gages of
interest on the San Mateo and San Onofre Creeks. Data can be obtained with
a written request to:

Commanding General
U.S. Marine Corps Base, Camp Pendleton
Attn: Director of Natural Resources
Camp Pendleton, CA 92055

People contacted include:
Ms. Dawn Lawson (619) 725-4512

U.S. Geological Survey
.4,a

Data available from this agency include:

" Streamflow, with daily and monthly flows, peak flows and storm hydrographs
available.
Sediment, with data available in published reports. Unpublished data are
also available at the Laguna Niguel office.
Data are in reports (Water-Supply Papers and, more recently, Water Resources
Data) and in electronic form at the Sacramento District Office, where a data
base, WATSTORE, is maintained.
People contacted include:

Chris McConaughy (Laguna Niguel Office) (714) 643-4232
John Beck (Sacramento Office, Water Resources Data)

P ,(916) 484-4830

U.S. Forest Service

Data available from this agency include:

15
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Fire history with fire maps available for fires in the National Forests;

Sedimentation and erosion data from the San Dimas Experimental Forest.

These data include pre- and post-fire runoff measurements from both natural , j.

and controlled burns, water repellency data, vegetation and soils

information. For information in this area, contact the Pacific Southwest

Forest and Range Experiment Station, Riverside. -lei.

People contacted include:
Wade Wells (714) 351-6515, PSWF&R

Charles Colver (818) 684-0350, San Dimas Experimental Forest

Carol Keniflit (714) 351-6555, PSWF&R

California Department of Water Resources

Data from this agency include:

Streamflow, with data available in the Water Data Information System
(WDIS). Data are available on microfiche (least expensive) and electronic

form.
Precipitation, also available on WDIS.
People contacted include:

Bill Mork, State Climatologist (916) 445-5800

Environmental Quality Laboratory, California Institute of Technology

Data from the sediment management project are archived. Data readily

available include maps of vegetation cover, debris basins, and fire

history.
People contacted include:

Dr. Robert C. Y. Koh (Keck Laboratory) (818) 356-4400
Prof. Norman 11. Brooks (presently on sabbatical leave)
The-esa Fall (EQL) (818) 356-6420

Other individuals contacted include:

Gerald Kuhn, Scripps Institution of Oceanography, Coastal History (619) 452-4856

There are several reference libraries in the South Coast Region which are
extremely helpful. These include:

University of California, Water Resources Archives, Beth Willard, Librarian
(213) 825-7734

This reference library has an extensive collection of publications,
manuscripts and material relevant to this study. There is a large
collection of uncataloged documents from local agencies as well. In
addition, material not available at the UCLA Water Resources Archives can
usually be obtained from Berkeley through UCLA. Sources are well cataloged
and easy to find.

16

S. . . .-



California Department of Water Resources, Southern Division, Los Angeles

The records and documents section combine an extensive collection of
California State publications. In addition, there is a large collection of
relevant documents and publications from local and federal agencies,
including the County Flood Control Agencies. Sources are well cataloged and
easy to find.

California Institute of Technology Libraries

Extensive collection of relevant journals and some federal and state "
publications. The best sources are the Environmental Engineering Library,
Keck Laboratory, and the Engineering Library (Millikin Libraries).
Unfortunately, the collections are spread out over several buildings and a
certain amount of searching is often required.

University of California, Los Angeles Engineering Library and Geology Library

These two l'braries have extensive collections of relevant journals. The
Engineering Library has vast holdings of Weather Bureau/Weather Service
publications. The geology library has all relevant U.S. Geological Survey
Water-Supply Papers (as do the Water Resources Archives, where they cannot
be checked out) and other U.S.G.S. publications. Both are excellent sources
for reference material.

Corps of Engineers, Los Angeles District Library

This library has most Corps of Engineers publications, including Beach
Erosion Board and CERC publications. Some publications from local and state
agencies are also available, as are some U.S.G.S. Water-Supply Papers.
References are often miscataloged and difficult to find.
C.2 Hydrologic Data Available

Table 2.9 can be used as a quick reference to stream gages in this region.

More detailed information is presented in Appendix A.

C.2.1 Major Streams - Tijuana, San Diego, San Dieguito, San Luis
Rey and Santa Margarita Rivers

These rivers are all presently well controlled, and for the greater part have
been gauged for more than sixty years. The relevant gages are, with one
exception on the San Dieguito River, maintained by the U.S.G.S. Daily discharge
data are available in U.S.G.S. publications and in computer files in the

Sacramento office (John Beck). In addition, charts or digital tapes from
recording gages are available at the Laguna Niguel office.
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With the exception of the San Dieguito River, daily sediment measurements

were made in these rivers from October 1968 until September 1978. These data are

available in reduced form in U.S.G.S. publications and in the computer files

(WATSTORE) at the Sacramento office (John Beck). The data measurements,

including size distributions, are also available at Laguna Niguel (Chris '..

McConaugh y).

C.2.2 Laguna Hills Group

The major streams in this group are the San Juan Creek and Arroyo Trabuco.

These streams should be combined to give the streamflow at the ocean of San Juan -T

Creek. Data from the Arroyo Trabuco are available at the Orange County - -

Environmental Management Agency. Tabulated daily flows and charts from the

recording gages are available. The San Juan Creek is gauged by the U.S.G.S. and

data are available from this agency as noted in Section C.2.1.

Daily sediment measurements have been made in San Juan Creek and these

measurements are continuing. These data are available from the U.S.G.S. as noted

in Section C.2.1.

The San Mateo and San Onofre Creek gages are maintained by the U.S. Marine

Corps at Camp Pendleton. Data on these creeks start in 1946, and these data are

available through the Department of Natural Resources, Camp Pendleton.

C.2.3 Escondido Creek, San Clemente Creek and San Diego Stream Group

The Escondido Creek Group is relatively unimportant in terms of sediment
yield, since all major streams terminate in lagoons or marshes. Escondido, San

Marcos, Loma Alta and Buena Vist.ei Creeks are all gauged by San Diego County Flood
Control District. Data are available from this agency in tabular form (daily)

and charts or digitized tapes from recording gages are also maintained.

The San Clemente Creek and San Diego Groups are for the most part in urban

areas. The major stream in these groups is the Los Pehsquitos Creek, gauged by
the U.S.G.S. Data are available as noted in Section C.2.].

C.2.4 Sweetwater and Otay Rivers

These river's are gauged at the Sweetwater Reservoir and at the Otay Reservoir
by the San Diego County Flood Control District. There is runoff only when the

reservoirs spill, and this runoff goes to San Diego Bay. Data are available from

the San Diego County Flood Control District as noted in Section C.2.3.

('.2.5 Forest, fires arid their effects
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The best source of data on fires in this region are the fire maps produced
during the Caltech Sediment Management Project. These maps, provided under a
separate cover, show all significant fires from 1910 to 1975. Recent data are
available from the U.S. Forest Service and the California Division of Forestry.
Wade Wells of the U.S. Forest Service, Riverside should be contacted for specific
direction in obtaining recent fire maps. There are sufficient data, particularly
in the Caltech fire maps, to enable the development of fire-area-frequency
analyses for this region.

C.2.6 Frequency analyses

Peak-flow frequency analyses have been performed for most streams by the San
Diego County Flood Control District. However, these analyses are based on
maximum rainfall intensity and not on measured peak flows. Data exist from the

*- various agencies (peak flow, annual volume, etc.) that could be used to make
- frequency analyses, but this has not been done recently in this region, except

for those analyses published by the U.S.G.S. (Waananen and Crippen, 1977; Young
and Cruff, 1967).

The California Department of Water Resources (Bulletin 112) has done flood

frequency analysis for the major rivers of this region (except the Santa
Margarita and Tijuana Rivers). This analysis was based on peak annual flow data
up to 1960.

C.2.7 Other relevant data

There are only a few debris basins in this region, and no data are kept on
cleanouts. All the major rivers have water-supply reservoirs, but these have
never been cleaned out.

1.
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Estimates of debris accumulation in reservoirs in this region were made by
Taylor (1981). These data are helpful in determining effects of dams on the
river systems.

An analysis of effects of mining operations in this region was made by
Kolker (1982). Statistics on mining are available from the U.S. Bureau of Mines
Mineral Yearbook; other data are available in Evans et al. (1977).
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D. Data Gaps and Limitations

Sediment measurements have been made in most of the major streams in this
group for the period of 1968 through 1978. There are few recent data, but the
data cover both wet and dry periods, and estimates have been made of the total
actual and natural supply of sand to the coast (Brownlie, 1981). Thus, the
effects of dams as well as the sediment supply have been well estimated.

Streamflow history is also well documented in this region, with more than
forty years of data on all major streams; some have more than seventy years of
data. Most major streams also have recording gages, so that hydrographs are also
available. p:.

Recent volume-frequency analyses have not been done, although the data are
available and in an easily accessible form (U.S.G.S. computer files, Sacramento,
John Beck) for the major streams. Record lengths are certainly adequate for
obtaining accurate results.

Effects of dams, of mining operations and of the few debris basins in the

region can be found in Brownlie (1981) and Kolker (1982). This region is well

covered in this respect, in part because of the sediment measurements available.
A study on sediment in Morena Reservoir is also available (San Diego City,
1953). Ritter (1972) has studied the sedimentation in the Agua Hedionda Lagoon.

The fire history in this region is adequately known from 1910 to the
present. However, fire frequency studies are needed. These could be done in
conjunction with other agencies (U.S. Forest Service, California Division of
Forestry). This is not as critical a problem as in other regions, because the
large number of dams downstream of potential burn areas reduces the effects of
fire on coastal sediment delivery.
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garita River station 11046000, 1969-76.
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TABLE 2.1

Major Drainage Areas of the San Diego Region

giBasin or Group Littoral Cell Drainage Area Controlled Percent
mi2 Area Controlled

* miz
-------------------------- ----------- ---------- -----------

Laguna Hills Grp Oceanside 470 .....

Santa Margarita R Oceanside 744 370 50

San Luis Rey R Oceanside 560 205 37

Escondido Cr Grp Oceanside 220 .... -

San Dieguito R Oceanside 346 303 88

San Clemente Cyn Grp Oceanside 169 .....
S Oceanside R I

San Diego R Mission Bay 432 265 61

San Diego Grp S Mission Bay 60
Silver Strand "

Sweetwater R Silver Strand 220 182 83

Otay R Silver Strand 143 99 69

Tijuana R Silver Strand 1730 1225 72

Total 5094 2649 52

Source: Brownlie and Taylor (1981)

TABLE 2.2

River Features in the San Diego Region

---- ---- --------------------------------------------------------------
River I Length Mi Maximum Slope Other Features

(approx) I Elevation Range
ft

------------------------------ ---------------------

Santa Margarita I 55 1 6800 0.002- Drains to marsh
0.005

Son Luis Rey 1 60 1 6500 0.003-
0.055,

San Diequito 55 1 5700 0.003- Becomes Santa Ysabel
:0.04 Creek above L Hodges

San Diego 50 1 5700 0.004- Heavily controlled,
1 0.04 urbanized. Gentle

slope lower 30 mi.

Sweetwater 50 6500 .004 Heavily controlled,
* : urbanized.

Tijuana R 1 80 3800 0.003 Heavily controlled.
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TABLE 2.3

Annual Precipitation at Selected Stations. San Diego Region

Location Elevation Precipitation: : Years of: Longitude /
. ft. Average : Maximum: Minimum : Record : Latitude

, - - - - - --

San Juan 2 151 14.4 : 31.4 : 4.8 : 73 33-30-45
Capistrano . : : 117-38-10
7836-51

Temecula 1020 15.2 32.7 4.9 39 33-29-45
8840-01 : 117-08-57

Palomar 5545 2 27.8 : 61.7 10.0 : 38 : 33-21-21 '.

6657-00 116-51-40

Henshaw Dan 2 2700 2 26.5 2 52.4 2 8.3 2 69 33-14-15
3914-00 : 2 : 2 116-45-37

Hecondido 666 15.7 : 34.6 2 6.1 2 82 2 33-07-10 e.

2862-00 S 2 117-06-35

Miramar 2 650 2 13.7 : 30.0 2 6.3 : 53 32-54-00
5707-01 2 2 2 2 117-06-00

Cuyamaca : 4650 2 38.3 2 66.5 2 12.1 2 93 : 32-59-20
2239-00 : 2 2 2 2 116-35-15

San Diego 2 13 2 9.9 2 26.0 : 3.4 : 130 : 32-43-59
7740-00 2 2 117-10-32 5-.

Barrett Dan 2 1624 t 17.7 : 36.4 : 6.8 2 65 2 32-40-48
0514-00 : : : 2 2 116-40-15

Source: DWR Bull. 230-81

TABLE 2.4

Mean Monthly Precipitation in Inches$ at Selected Stations.
Son Diego Region

Location - Jan Feb Mar 2 Apr May Jun Jul Aug Sep Oct Nov Dec

----- --- ------ ---

Palomar 4.9 4.7 4.7 2 2.5 0.4 0.1 0.4 0.5 0.4 0.8 3.1 4.6

R Nenshaw Dan : 4.2 3.7 3.9 2 2.3 0.5 0.1 0.2 0.48: 0.3 0.7 2.6 3.7
* S "-'.:

ENsondido 2 2.6 2.2 2.5 1 1.4 0.3 0.1 .03 0.1 0.2 0.6 1.8 2.4

Cuyanaca : 5.6 5.4 6.1 : 3.7 1.1 0.2 0.5 0.5 0.6 1.0 3.5 5.2

Son Diego 2 1.9 1.5 1.6 0.3 0.2 .03 .01 1 0.1 0.1 0.3 1.3 1.7

Barrett Dan 2 2.9 2.5 1 2.7 2 1.8 0.9 0.1 .03 2 .03 0.3 1.0 3.0 4.4

°1941-1970 Source: Goodridge, (1981)
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TABLE 2.5 ~
Major Control Structures, San Diego Region

---a ---e- Waetersehed ------- FDrainageT -- Year-- :Remarks --------
Area Completed
*jZ

O'Neill Lake Falibrook Cr 27 1885 :~
(Santa Margarita R)

Skinner Res Tucalota Cr 51.5 1973
(Santa Margarita R)

Vail Lake Temecula Cr 306 1949
(Santa Margarita R) .Z

Renshaw Lake San Luis Ray R 207 1923 Also diverts to Lake
Wohlford.

Lake Wohlford Escondido Cr 8.0 1924 Water-supply and flood
control.

Lake Hodges San Diequito R 303 1919 Water-supply and flood
control.

Sutherland Res San Diequito R 54 1954 Upstream of Lake
* Hodges.

San Vicente Res San Vicente Cr 74.1 1943 Water-supply and flood
(San Diego R) *control.

Murray Res San Diego R 3.6 1918

El Capitan San Diego R 190 : 1934 Water-supply and flood
control.

Cuyamaca Re. San Diego R 12 1887 Upstream of El Capitan.

Sweetwater Bes Sweetwater R 182 1888 Failed in 1916 flood.

Loveland Res Sweetwater B 98 1945 Upstream of Sweetwater
Res

Otay Res Otay R 101 1919

Barrett Lake Cottonwood Cr 252 1922 Water-supply and flood
(Tijuana B) *control.

Lake Morena Cottonwood Cr 114 1912 Water-supply and flood
Tijuana B control.

Rodriguez Bas Tijuana R 976 1936 In Mexico.
Source: DWR Bull. 17-84
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TABLE 2.8

Major Forest Fires, San Diego Region 1910-1975

--------------------------------------------------------- --------------------
Year -/day Loc-ton Watershed(s) Area Burned

(acres)

-- -- -- - ------------ ----------- -----------

1913 N.A. Orosco Ridge San Diequito R 32400

Temescal Cr Santa Yseabel Cr

1913 N.A. Iron Mtn San Diego R 32500
San Vicente Cr

1928 Mt Gower San Diego R 28000 .
Sad Vicente Cr

1928 N.A. Mt Palomar San Luls Rey 67000 -
* Temecula Cr Santa Margarita

1928 N.A. Red Mtn Santa Margarita 57000*
Wilson Cr lsinor Lk

1929 N.A. El Capitan Res San Diego R 20000

1929 N.A. Sutherland Res San Diego R 25500

1943 N.A. Escondido Cr Escondido Cr 39000
San Diequito R

1943 N.A. Otay Res Otay R 49400
Tijuana R
Sweetwater R

1944 N.A. Beauty Pk Santa Margarita R: 23600
Culp Valley

1944 N.A. La Posta Reservation Tijuana R 46700

1945 N.A. Sandia Cyn Santa Margarita R: 43100

1950 N.A. El Capitan Res San Diego R 62400
Sweetwater R

1953 N.A. Weaver Mtn San Luis Ray R 19200

1956 N.A. San Juan Cyn San Juan Cr 55900

1967 10/29 Santiago Res Santa Ana R 45200*

*Includes area burned in South Coast Region.

(continued on next page)
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TABLE 2.8

Major Forest Fires, San Diego Region 1910-1975
(continued)

Yera----- oce on 1 Watershed(s) Area Burned

-- - - - -- - - - - - - - - - - -

*1967 10/30 Goodson Mtn :San Diequito R : 30200

1969 :8/22 :Gavilan Mtn Santa Margarita R: 19200

1969 :8/22 :San Onofre Cyn :Santa Margarita R: 14800

San Onofre Cr

1970 9/26 BantLake Sweetwater R 172500

I1970 9/28 :Cuyamaca :San Diego R 13400

N.A. =not available Source: Caltech HQL Fire Maps,
Wells (1982.)
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3.0 SOUTH COAST REGION

The South Coast Region includes portions of Los Angeles, Orange, San
Bernardino and Riverside Counties. The extent of the South Coast Region is
defined by the watersheds draining to the Santa Monica littoral cell, which
extends from Solromar to Point Vicente, the South Santa Monica Reach, which
covers the area from Point Vicente to Point Fermin, the San Pedro littoral cell,
which extends from Point Fermin to just south of the Newport Harbor entrance and
the South San Pedro Reach, which covers the area from the San Pedro Cell to Dana
Point. The littoral cells correspond to those defined in the Assessment and
Atlas of Shoreline Erosion Along the California Coast (July 1977) and are shown
in Figures 3.1 and 3.2, taken from this document. The following sections give
general hydrologic information regarding the watersheds draining into these
regions.
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4b.

A. Drainage Areas

A.I Drainage Areas and Sub-Areas

From an historical point of view, there were four distinct watersheds which
drained into the South Coast Region. These are indicated on Plate 3.1 as the Los
Angeles River Basin, the San Gabriel River Basin, the Santa Ana River Basin and
the Santa Monica Mountains Group. However, due to the extensive development and
flood control projects in the South Coast Region, only the upper reaches of the
San Gabriel and Los Angeles Rivers can still be considered as hydrologically
distinct. The lower reaches are channeled, and the two rivers are not entirely
independent, since they are connected naturally and, more recently,
artificially. Table 3.1 contains pertinent data on the main basins of this
region.

The Santa Monica Mountains Group can be divided into five sub-areas, the
most important of these for the purposes of this study being the Malibu Creek
drainage area and the Ballona Creek drainage area. Also, of importance, but
covering a smaller area is the Topanga-Mandeville Canyon area, and the coastal
canyons in the western portion of the Santa Monica Mountains Group. Of somewhat
lesser importance are the developed areas west and south of Ballona Creek, a
large fraction of which is drained into the Los Angeles Harbor via storm drains
emptying into the Dominguez Channel.

The Los Angeles River originates in the Santa Monica and Santa Susana r
Mountains, which border the western portion of the San Fernando Valley. A major
sub-area which drains into the Los Angeles River is that formed by the watersheds
of the Pacoima and Tujunga Creeks, whose sources are in the western end of the
San Gabriel Mountains. The other major sub-area is that drained by the Arroyo
Seco, which also has its sources in the San Gabriel Mountains. The Rio Hondo
drains to the Los Angeles River via the flood control basin at Whittier Narrows,
and the Los Angeles River thus drains a portion of the central San Gabriel
Mount.ains, including the Eaton Wash area, thus a precise separation of the
San Gabriel River arid Los Angeles River drainage is no longer possible in this

Larea.

The San Gabriel River drains the eastern portions of the San Gabriel
Mountains and the Los Angeles Basin. Major sub-areas of the San Gabriel River
include the San Gabriel Mountains, where the East and West Forks of the San
Gabriel River drain a central trough in the mountains. A second major sub-area
is that of the southern face of the San Gabriel Mountains, including the areas
drained by the Little and Big Dalton Washes, the San Dimas Wash and the Walnut
Creek Wash. On the eastern boundary of the watershed is the source of the San
Jose Creek. Another large sub-area is that drained by Coyote Creek, which
includes the sources of the Brea and Fullerton Creeks.

The Santa Ana River drains from the San Bernardino, Santa Ana and Safn
Gabriel Mountains. A portion of the Santa Ana River Basin drains irt, Irfit
Elsinore, which is the sink of a major hydrologic unit, usually . c'nrfinedI
bnsin. Overflows from Lake Elsinore have been recorded in 1916and 1980, h tI ho.
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* lake usually serves as the final sink for runoff from the San Jacinto River.

Major sub-areas draining to the Santa Ana River include the Mentone
sub-basin, which includes the Big Bear Lake region of the San Bernardino

%. Mountains, the San Bernardino sub-basin, which includes the San Timoteo Wash,
the Colton sub-basin, which includes the Lytle Creek and Cajon Washes, the
Riverside sub-basin, the Prado sub-basin, which includes Prado Dam, Cucamonga
Creek and San Antonio Creek, and the Temescal sub-basin, which includes the
Temescal Wash, through which passes the rare overflow from Lake Elsinore.

South of the Santa Ana River Basin is the Laguna Hills drainage group, the
southern part of which lies completely out of the Santa Ana Basin, and includes

Aliso Creek. The northern portion includes San Diego Creek and Peters Canyon
Wash.

- A.2 Physiography and Topography of the South Coast Region

The watersheds draining to the South Coast Region are bounded on the north
and west by the western Transverse Range Mountains, including the San Gabriel
Mountains, and the eastern end of the Santa Susana Mountains and the Santa Monica
Mountains. On the eastern side, the drainage area is bounded by the Puente and
East Coyote Hills and by heavy development.

The Transverse Mountain ranges were formed by an interaction of an east-west
oceanic fracture zone with the San Andreas fault. The development of these
ranges is so recent and extreme that some drainages can be considered avalanche
chutes (Scott and Williams, 1974). During the uplift of the San Gabriel
Mountains, shallow seas covered the southern and western areas; later tectonic
activity uplifted these areas to form the Santa Monica Mountains and Santa Susana
Mountains.

The region is so geologically young that the major rivers are antecedent.
This antecedence is demonstrated in the downcutting at Elysian Park by the Los
Angeles River, and at Whittier Narrows, by the Sari Gabriel River. Table 3.2
lists some features of the major streams in this region.

The main stem of the Los Angeles River is about 55 miles in length. River
slopes are moderate in the coastal plains and the San Fernando Valley (the order
of 0.003-0.006) and high in the upland tributaries (0.04) (Brownlie and Taylor,
1981). Forty percent of the drainage area is controlled by water retention
structures, and the valley and coastal plains areas are heavily developed.

The San Gabriel River basin drains the central segment of the San

Gabriel Mountains. The upper reaches of the San Gabriel River flow down an
eroded trough in the San Gabriel fault zone. The mountains in this area rise to

* oer 9000 feet, and slopes in some of the tributaries are on the order of 20%
(Coldwater Canyon area). In the coastal plains and valleys, however, the slopes

of the river are much gentler (0.003-.006). About 84% of the basin is controlled

by water retention structures.
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The Santa Monica Mountains form a relatively small coastal drainage group. .

They are a low mountain group relative to the San Gabriel Mountains, with the .

highest peaks at about 2200 feet. The western portion of the range drains -
through a heavily developed portion of the Los Angeles basin.

The Santa Ana River flows from the San Bernardino Mountains to the Pacific "

Coast traversing some 100 miles. The river slope is on the order of 0.003 to

0.005 in the valley areas, decreasing to 0.001 near the coast, but rising to a
high of 0.05 in the mountains. The upper reaches of the Santa Ana River and its -

tributaries are found in the San Bernardino, San Gabriel and Santa Ana ..

Mountains. Roughly on(, third of the basin is mountainous terrain, the peaks of.

which rise to over 10,000 feet. At the lower levels, near San Bernardino, the
. drainage area includes agricultural and urban developments; towards the coast, -

the area is heavily urbanized. .-

A.3 Climate of the Soutlh Coast Region

T"5:

The South Coast Region is classified as belonging to the Mediterranean Dry

Summer Subtropical climatic type. Along the maritime fringe, temperatures are •o~p

controlled by the sea, with average winter air temperatures of 520 F and average
summer temperatures near 720 F. Inland summer temperatures are much higher, with :!:

summer highs commonly over 900 F, while winter daytime temperatures are only.-.

oc:casionally below freezing.

As is indicated by the climatic type, summers in this region are generally

dry, and winters wet. Over 90% of all precipitation falls in the six month

period from November to April, with 50% recorded in the winter months of December.-""

through February. Typical rainfall patterns for this region are summarized in

Tables 3.3 and 3.4.

mid-latitude origin, arid approach from the northwest, west and southwest. The "x

nature arid general approac:h of these; storms help produce conditions which yield-.

.1.

7the strong orographic effects in the rainfall patterns observed in this region. ._
The orographic effects Man be seen in Table 3.3, where a strong relationship

hbetween elevation and rainfall is seen. s o f ra

Of great imp rtance in the region are the foehn-type winds called Santa

Aias. These hot dry winds originate from a high-pressure center over the Great
Casin, anv i blow seaward from the north or northeast. The adiabatic heating of

the air as it descends from the high plateau can cause hot and dry conditions
which fan reslt in sev r fire danger. These conditions San develop at any time

of the year, but. are most iommo in fall and winter, developing a day or so after

th passage ofa cold front (Sergius, 1962). A more complete description of the

climate is found in the compani hydrology report.

A.4 Slis an( Vegetation of the Sout Coast Region

An trxedllbr , rv w of e vegetation in this region is given by Wells and
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Palmer (1982), who have developed maps of both present and original vegetation
patterns in the Southern California coastal region.

The South Coast Region is presently characterized by heavy urban development
which covers the plains and valley areas. These areas were once largely
grassland and coastal sage shrub areas. The mountainous areas are rugged with
steep narrow canyons and have resisted development. These areas remain, for
themost part, covered by chaparral.

Chaparral is considered to be the most important vegetation type in the
area. It is both an efficient watershed protector and slope stabilizer and is
extremely susceptible to fire. Chaparral plants are evergreen, sclerophyll
shrubs with extremely strong root systems. Chaparral plants are well adapted to "
steep, rugged terrain as they form deep, extensive root systems. The slopes of
the San Gabriel Mountains and all but the lower coastal portion of the Santa
Monica Mountains are characterized by chaparral vegetation.

The second predominant type of vegetation is the coastal sage shrub. This
type is similar to chaparral, but is smaller, less woody and is a less effective
soil stabilizer. This type occurs along the coast in the Santa Monica Mountains
and in the foothills of the San Gabriel Mountains. It tends to occur on
depositional sites, especially those with coarse-textured soils.

At higher elevations (above 5000 feet), the vegetation is generally

coniferous forest, except at the highest peaks, above the timberline, where it is
alpine in nature. The coniferous forests are generally in erosional zones, where
soils are shallow, coarse and poorly developed.

There are two extant coastal salt marshes in this region, one just south of
the present outlet of the San Gabriel River, the other above Newport Harbor in
the San Diego Creek area. Previously, salt marshes existed in the now developed
areas of Marina del Rey and the Wilmington-Long Beach areas. Of these, the salt
marsh at the terminus of the San Diego Creek is probably a significant sand trap;
the others presently have little effect on sediment transport to the ocean.

Exposed rock in the mountainous areas are largely Pre-Cambrian gneisses and
schists and have been intruded by granite rocks. The rocks have been continually
uplifted since Tertiary time and the surrounding basins have been supplied with
coarse granite and metamorphic materials. The steep rugged slopes of the
mountains make them vulnerable to erosional processes. Some areas are so steep
that dry erosion is common (Scott and Williams,1978). The base of the mountains
and valleys are covered with alluvium, in some cases quite coarse, as is found in
the upper reaches of the Santa An& River. The high erodibility of the mountains
is evident not just in the coarse alluvium, however. When the soil stabilizing
chaparral is stripped away by fire, erosion rates increase by orders of magnitude
(Wells, 1982).

A.5 Development and Structures Affecting Runoff

Taeen

The total surface area of the South Coast Region, excluding the confined "
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Lake Elsinore basin, is approximately 4,000 mi.2 Of this area, approximately 50%

is extensively developed (Wells and Palmer, 1982). The greater portion of the

developed areas are urbanized, especially in the Los Angeles and San Gabriel

River Basins. Only the Santa Monica Mountains Group and the rugged mountainous

terrain of the San Gabriel, Santa Ana and San Bernardino Mountains have eluded

development.

As would be expected in a heavily developed area, extensive controls have

been constructed in the major river basins. The Los Angeles and San Gabriel

River systems together count seventeen flood control reservoirs and basins,

several artificial spreading basins, 120 debris basins (as of August 1984) and

over 300 check dams. The major control structures are shown in Plate 3.2, which

gives a schematic of the region and the major basins. Plate 3.1 also shows major

sand and gravel mines in the region.Table 3.5 lists the major structures along

with pertinent features.

The Santa Ana River, also shown in schematic form in Plate 3.2, includes six

major reservoirs, including Prado Dam, the major control structure along the

river. In addition, there are a number of diversions along the Santa Ana River.

In the Mentone sub-basin, most runoff is diverted to percolation basins, with

only large storm flows allowed to pass downstream (Taylor, 1981). Some surface

runoff is also lost to natural and artificial groundwater recharge in the San

Bernardino, Colton and Riverside sub-basins. Prado Dam outflow is also heavily

controlled, to allow maximum ground water recharge. Below Prado Dam, Orange
County has one active debris basin, and two just completed on the San Diego Creek
(Collicott, 1985, personal communication). -

The Santa Monica Mountains Group has few controls but does have several '- .

debris basins in the Mandeville Canyon area. In addition, there are water -
storage reservoirs in the Malibu Creek basin.

A.6 Runoff and Sediment Characteristics, South Coast Region

The most prominent characteristic of runoff in the drainage areas of the
South Coast Region is the high degree of intermittency of flow. It is not
uncommon to have zero flow recorded, and yet the maximum daily recorded flows are

typically on the order of 1,000 times the mean daily flow. Table 3.6 shows some
characteristics of runoff data for major streams of the region.

The statistics in Table 3.6 point out another characteristic of the
region: the extreme variability of flow from one watershed to the next. This is

due in part to the controls on the more important systems, although there is some

natural variability as well. As pointed out by Taylor (1981), one cannot simply
scale the runoff from one basin by area in order to determine the runoff from

another basin. The large differences are due to variations in surface hydrology
as well as artificial controls. Many washes in the Santa Ana River basin are,

for example, composed of coarse alluvium with high percolation rates. Large
quantities of surface runoff are thus lost to groundwater. Increased development
has also resulted in chariges in runoff, and the large number of controls,

particularly spreading basiris in the Santa Ana River basin, contribute to
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observed variations among basins. Typical discharge hyrdographs of major streams
in this region are presented in Appendix B.

The sediment characteristics of the region are more difficult to quantify.

Taylor estimated the annual delivery to the coast by the Los Angeles River, but
based the estimates on river delta accumulation. His results are at best
estimates, since there are numerous factors which make these data questionable
including the small size of coast that was surveyed.

Measurements on the Santa Ana River give, perhaps, the best general view of
sediment conditions. Measured sediment discharge in the 1969 flood year at Santa
Aria was 6 million yd 3 but approximately 13.5 million yd 3 was deposited behind
Prado Dam. From 1941 to 1960, the average annual deposition at Prado Dam was 0.3
million yd 3; the 1969 flood more than doubled the retained sediment volume. The 'I'

average annual sediment discharge from the Santa Ana River is 0.1 million yd 3 -
(Taylor, 1981). One sees here both the variability of sediment yield and the
enormous effects of control structures.

There are also few data on sediment size characteristics. Bed material in
the Santa Ana River tends to be primarily sand with a mean diameter of 0.02" (0.5
mm). The few measured size distributions of suspended sediment in the Los
Angeles River shows a seasonal dependence. In winter as much as 90 to 95% is
finer than 0.002" (0.06mm); in summer, the fraction often drops to 50 %
(U.S.G.S., Water Resources Data, California). In the Santa Ana River, the
suspended sediment is somewhat coarser, as would be expected since the Los

* Angeles River is a concrete channel, and the Santa Ana River has a sand bed.
During the 1980 floods, 50 to 70%, depending on the time of measurement, of the
suspended load was finer than 0.002" (0.062 mm). Typical sediment size
distribution measured in this region are presented in Appendix B.

*: A.7 Forest Fires in the South Coast Region

." Forest fires are of extreme importance in the sedimentation and erosional
.* processes in this region. Wells (1982) estimates that post-fire erosion in the

San Gabriel Mountains is responsible for as much as 80 to 90% of all erosion.
The chaparral common to the upland areas is largely responsible. While an

* excellent soil stabilizer, chaparral is one of the most flammable vegetation
complexes known. The fire potential in chaparral becomes more extreme with age, . -

as up to 50% of the plant biomass may be dead after 30 years (Wells, 1982).

In addition to this natural fuel covering the mountain watersheds, the local
climate is conducive to fires as well. Santa Ana winds, which can occur during

i* any season, often result in hot, dry winds, especially in fall at the end of the
dry season. The "fire weather" which develops is considered to be extreme and is
considered by the Forest Service to be among the most dangerous to occur in the
United States (McCutcheon, 1977).

*. According to Wells, nearly all upland watersheds in this region have burned
" once, and some, three or four times since 1910. The burns in the Santa Monica
* Mountains have almost all been deliberately or accidentally set by humans
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(R~adtke, et al., 1982); in the Sari Gabriel and San Bernardino areas, thunderstorm
activity, which often produces lightning but insufficient rain to suppress fires,.
is also a factor in fires.
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* B. Historical Perspective

B.1 Historical Outline of Major Floods and Erosional Events

The most comprehensive account of flooding in this region before 1916 is
given by Lynch (1931), who used diaries, memoirs and crop records to compile the
historical record. The most interesting result of his research is that large
floods often occurred during drought periods. This is true for the floods of
1825, 1862, 1952 and 1969. The floods of 1825, 1862 and 1969 were among the most
severe that have been recorded. Table 3.7 lists the major floods in this region.

The large number of floods reported in the 1800's by Lynch may reflect both
the lack of flood control and, perhaps, exaggerations in historical accounts.
Several floods, however, were more severe than anything experienced in the past
85 years. Kuhn and Shepard (1981) report that the flood of 1861-62 affected not
just the South Coast Region but all California and (Kuhn, 1985, personal
communication) most of the Western United States. California and eleven other
states went bankrupt because of the flooding and resulting economic damage. The
entire plains area, from Los Angeles to the ocean, from Ballona Creek to San
Pedro, was a great lake.

Lynch also gives indicators that some of the floods in this period were more
intense than any in more recent history. Lake Elsinore, for example, filled from
near empty to overflowing in 1862, and from 1/8th full to overflowing in
1883-84. In more recent times, it has overflowed in 1916 and 1980. However,
since the 1890's, the overflow elevation was lowered, and Lake Elsinore
overflowed at about 1260 feet in 1916 and 1980, as opposed to 1266 feet in
earlier times (Lynch, 1931; White, 1980).

The period 1944 to 1977 is generally considered to be a period of subnormal
rainfall, and only one major flood occurred (1969), although there was lesser
flooding in 1942-43, 1951-52, 1961-62 and 1965-66. In part, the reduction in
flooding is due to flood control, since based on Lynch's index, more rain fell in
the 1940-41 season than probably fell in 1862 or in 1825. However, the rainfall
of 1940-41 was spread throughout the year and thus total seasonal rainfall is
not always an indicator of flood potential. A t

The historical perspective on erosion and sedimentation is not very good, . -

but there are some indicators. Kuhn and Shepard (1981) note that the 1862 flood
waters carried great quantities of sediment to the sea and helped "develop a wide .-

beach". The 1825 flood "made wide ravines in some places, and in others covered
the soil with sand." Several references are made to the sandy beds of the Santa

* Ana and San Gabriel Rivers. While sediment has been referred to, little
quantitative work has been done until the last 50 years, when sediment became a .-
real economic problem. McGlashan (1918) mentions the sediment problem in the
1916 flood, and by 1919, reports start mentioning fire effects arid sedimentation
(Munn, 1919 and 1920). The 1938 flood brought some attempts to quantify the
sediment problem as did the storm in 1933 which resulted in local flooding in La
Crescenta (Kraebel, 1934; Troxell, 1942; Bamesberger, 1939). The latter

" publication attempts to quantify erosional losses ir, several watersheds ir I he
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region. They estimated over 120 cubic yards of soil were lost per acre in
uncontrolled areas.

Despite the obvious problem, there has been no definitive historical
account. The Los Angeles County Department of Public Works (formerly Flood
Control District) measures sediment accumulation in debris basins, and has
published reports on the fire-flood-sediment problem. Only since the late 1960's
has sediment been measured in streams on a regular basis, and the most comprehen-
sive measurements are in the Santa Ana River in this region. Kroll (1975)
estimates that 99% of all sediment movement took place on 1% of the days from
1941 to 1971, based on 1968-1971 measurements, heavily weighted by the 1969
floods.

B.2 Historical Outline of Fires in the South Coast Region

Radtke, et al. (1982) give the only definitive fire history for any portion
of this region, but their study is limited to the Santa Monica Mountains. Their
account starts with the historical record in 1900 and is divided into two parts:
pre- and post-1918. In 1919, fire suppression was actively introduced into the
region. Radtke points out that in the recorded history of this area almost all
fires have been deliberately or accidentally started by humans. There are few
references to fires prior to 1900; Radtke, et al. point out that deliberately
set fires by ranchers were common prior to 1900, but that burnings by the native
population prior to European settlements was probably limited.

Also found in the study are the facts that fires prior to 1918 were large
and that the region burned twice, on the average, in 18 years. Since 1919, fires
have been smaller and many areas have burned only once or not at all. Radtke, et
al. find that most fires occur in Santa Ana wind conditions.

The only other compilation of fire data for this region was done by Sayer,
Brown and Brown (1981, unpublished). A summary map showing the areas burned from
1910 to 1975 is presented by Wells (1982) in the EQL Report 17-D. This map
indicates that the chaparral and coastal sage areas, especially in the Santa
Monica, San Gabriel and San Bernardino Mountains have burned extensively with
many areas having burned three or more times. The maps compiled by Sayer, Brown

L and Brown (1981), upon which this map was based, are being submitted under a
separate cover. Table 3.8 lists the major fires in this region.
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C. Data Search and Retrieval Efforts

C.1 Technical Approach

Data were collected from a number of governmental and public organizations.
Previous reports and documents on similar topics were located and examined as
part of the literature search. These documents often contained or referred to

"" data, whose original sources were noted. An important source during the initial
stages were the notes and documents collected by Brent Taylor during the Sediment
Management project at the Environmental Quality Laboratory (EQL), Caltech.
Government and public agencies were then contacted, and in many cases visited.
The following is a general description of data sources relevant to the South V* II

Coast Region.

Los Angeles County Department of Public Works (formerly Flood Control District). '.

The data available at this agency include:

Precipitation data, with both hourly and the original charts or punch tape
from recording gages;
Streamflow data, with both daily and charts or punch tape from recording
gages;
Debris data, including hand entered tables of the quantities of debris
stored and removed from debris basins;

* Fire history, including topographic maps with outlines and dates of fires
from about 1910 and fire reports on recent fires (older fire reports are
archived).
Streamflow and precipitation data are on microfilm up to 1977. The most
recent publication covers the 1975-77 period.
People contacted include:
John Mitchell, Head, Operations Section (213) 226-4190
Don Carpenter (rainfall), Hadi Nourzi (fires, debris) (213) 226-4184
Tom Alexander (fires, debris), Ed Dingman (streamflow).
Eric Bredehorst (flood frequency) (213) 226-4089
Bob Sarasua (streamflow records (213) 226-4179 7

Orange County Environmental Management Agency

The data sources at this agency include:

Precipitation data with both hourly tabulations and charts from recording
gages;
Streamflow data, with both daily tabulations and charts from recording
gages;
Debris data are limited, but a new program on the San l)iego Creek is
starting;

Sediment data are collected in conjunction with the U.S.G.S.
In a new program just starting, the agency will collect its own data. The

sediment data are on a computer data base.
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The most recent publication covers the 1982-1983 season.
People contacted include:. %"
Emmett Franklin (streamflow, precipitation)
(714) 634-7473
Bob Collicott (sediment, water quality) (714) 634-7463
Tom Rossmiller, Bruce Moore (sediment, water quality)
Dale Dillon (debris, channel cleanouts) (714) 634-7424

San Bernardino County Environmental Public Works Agency, Department of Flood
Control and Transportation.

Relevant data include:

Precipitation data, with both hourly data (tabulated) and charts available.
These data are presently being put on a computer data base, and some are
available in electronic form as well.
Fire maps are kept, with fires located on topographic maps.
The most recent publication covers the 1974-76 seasons. .-

People contacted include:
Art Luther (Asst. Chief, Water Resources Division) (714) 383-2329
Peter J. Rusher (Sr. Hydrologist) (714) 383-2926

Riverside County Flood Control arid Water Conservation District

Relevant data at this agency include:

Precipitation data, with both hourly (tabulated) and charts from recording t
gages available. In addition, most data are on a computer data base and are
available in printouts and electronic form.
Debris and sedimentation data are limited, since the county has few debris
basins.
The most recent publication covers the 1979-81 seasons.
People contacted include:
Kathy Carter (Hydrology) (714) 787-1264
Tom Clem (Hydrology) (714) 787-1264
Eric Geibersen (Dams, debris basins) (714) 787-2015

U.S. Geological Survey

Data available from this agency include:

Streamflow, with daily and monthly flows, peak flows and storm hydrographs
available.
Sediment, with data available in published reports. Unpublished data are
also available at the Laguna Niguel office. .'-.'

Data are in repoi is (Water-Supply Papers and, more recently, Water Resources
Data) and in electronic form at the Sacramento District Office, where a data
base (WATSTORE) is maintained.
People contacted include:
Dave Sheets (Santa Barbara Office) (805) 962-8114
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Bill Brown (Menlo Park Office) (415) 856-7112
Chris McConaughy (Laguna Niguel Office) (714) 643-4232
John Beck (Sacramento Office, Water Resources Data) (916) 484-4830

U.S. Forest Service

Data available from this agency include:

Fire history with fire maps available for fires in the National Forests;
Sedimentation and Erosion data from the San Dimas Experimental Forest.
These data include pre-and post-fire runoff measurements from both natural r..
and controlled burns, water repellency data, vegetation and soils
information. For information in this area, contact the Pacific Southwest "
Forest and Range Experiment Station, Riverside.
People contacted include:

Wade Wells (714) 351-6515, PSWF&R
Charles Colver (818) 684-0350, San Dimas Experimental Forest
Carol Keniflit (714) 351-6555, PSWF&R
Bob Blecker, Los Padres National Forest, Goleta, CA (805) 683-6711

California Department of Water Resources

Data from this agency include:

Streamflow, with data available in the Water Data Information System
(WDIS). Data are available on microfiche (least expensive) and electronic

form.
Precipitation, also available on WDIS.
People contacted include: ,,-
Bill Mork, State Climatologist (916) 445-5800

Environmental Quality Laboratory, California Institute of Technology

Data from the sediment management project are archived. Data readily

available include maps of vegetation cover, debris basins, and fire
history.
People contacted include: A
Dr. Robert C. Y. Koh (Keck Laboratory) (818) 356-4400
Prof. Norman H. Brooks (presently on sabbatical leave)
Theresa Fall (EQL) (818) 356-6420

Other individuals contacted include:

Gerald Kuhn, Scripps Institution of Oceanography, Storm History (619) 452-4856

Prof. Gary Griggs, University of California, Santa Cruz (Coastal Storm History)
(408) 429-2403

There are several reference libraries in the South Coast Region which are
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extremely helpful. These include:

University of California, Water Resources Archives, Beth Willard, Librarian (213) '.
825-7734

This reference library has an extensive collection of publications,

manuscripts and material relevant to this study. There is a large

collection of uncataloged documents from local agencies as well. In

addition, material not available at the UCLA Water Resources Archives can

usually be obtained from Berkeley through UCLA. Sources are well cataloged

and easy to find.

California Department, of Water Resources, Southern Division, Los Angeles

The records and documents section combine an extensive collection of

California State publications. In addition, there is a large collection of

relevant documents and publications from local and federal agencies, t

including the County Flood Control Agencies. Sources are well cataloged and

easy to find.

California Institute of Technology Iibraries

Extensive collection of relevant journals and some federal and state

publications. The best sources are the Environmental Engineering Library,

Keck Laboratory, and the Engineering Library (Millikin Libraries).

Unfortunately, the collections are spread out over several buildings and a

certain amount of searching is often required.

University of California, Los Angeles Engineering Library and Geology Library

These two libraries have extensive collections of relevant journals. The

Engineering Library has vast holdings of Weather Bureau/Weather Service
publications. The geology library has all relevant U.S. Geological Survey
Water-Supply Papers (as do the Water Resources Archives, where they cannot

be checked out) and other U.S.G.S. publications. Both are excellent sources

Ifor reference material.

U.S. Army, Corps of Engineers, Los Angeles District Library

This library has most Corps of Engineers publications, including Beach
Erosion Board and CERC publications. Some publications from local and state

agencies are also available, as are some U.S.G.S. Water-Supply Papers.

References are often miscataloged and difficult to find.

Southern California Metropolitan Water District

The reference library has (in theory) all MWD publications, although

relevant ones often seem to be missing. In addition, there is a good
COllecti,,n of California Department of Water Resources publications.
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C.2 Hydrologic Data Available

Tables 3.9 and 3.10 can be used as quick references for stream gages of
interest in this area. More detailed information is included in Appendix B.

C.2.1 Los Angeles and San Gabriel Rivers

These two rivers have been gauged near the ocean outlets since 1928 by the
Los Angeles County Flood Control District (now Department of Public Works, ..

Hydraulic Division). Recent annual data, not available in publications (which
stop in 1977), have been obtained as part of this study and are included in .-
Appendix B. Note that in order to determine the flow to the ocean from the San
Gabriel River, flow from Coyote Creek must be added. Data are available for
these streams from 1928, but a large portion of the Coyote Creek watershed was
not gauged until 1963.

Data from this agency are available in tabular form on a daily and monthly
basis and until recently, on a cooperative basis from the U.S.G.S. Pre-1978 data
are available on microfilm; this includes both strip charts from recording gages
and tabular data. Charts and digitized tape from gages are also available.

Early data from the U.S.G.S. are available for these rivers, but only a
fraction of the watersheds were gauged. Rainfall data could be used to estimate
runoff from south of Azusa for the San Gabriel River; this estimate could then be
combined with station 11-0835 to obtain data from 1894 to 1928. By adding
several stations and estimating runoff downstream, Los Angeles River data could
be estimated from 1918 to 1928, but this would require much more effort than on
the San Gabriel River, and would only add ten years to the record.

Periodic sediment samples have been made on the Los Angeles River since
1975, but the data are limited to a few days per year (often less than once per -
month). These data are available from U.S.G.S. publications, and the original,
unprocessed data are available from the Laguna Niguel Office (Chris McConaughy).
Streamflow data are also available from this office, including charts and
digitized tape from recording gages. The U.S.G.S. maintains a computer data file ."

(watstore) of all daily measurements in the Sacramento office (John Beck).

C.2.2 Santa Ana River

This river has been gauged since 1923 by the U.S.G.S. Portions of the river
in the upper reaches have been gauged since 1896, but upstream stations in this

river are unreliable indicators of downstream flow because of diversions and sub-
stantial losses to groundwater. As pointed out by Taylor (1981), there is
usually a substantial difference in the flow measured at Santa Ana and the flow
released from Prado Dam.

Sediment data from the U.S.G.S. are also available for the Santa Ara River.
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Periodic measurements have been made since 1967, and daily measurements have been
made from 1967 to 1971, 1977 to 1980 and in 1982. Both sediment and flow data
are available from U.S.G.S. publications and from the computer data system in the
Sacramento office (John Beck). These data can be obtained by specifying the
station and period of record. In addition, charts and digitized tape from
recording gages as well as the original sediment data are available from the
Laguna Niguel office (Chris McConaughy).

C.2.3 Santa Monica Mountain Group

The few stream gage stations in this stream group are operated by the Los
Angeles County Department of Public Works (formerly Flood Control District). The
most important streams in terms of area are Malibu and Topanga Creeks, which have
records from 1930. Ballona Creek, which now primarily carries urban runoff, is
also gauged, but the Sawtelle-Westwood Channel must be combined to obtain the
flow to the ocean. Daily flow data are available from the Department of Public --- '
Works in tabular form. Data prior to 1978 are available on microfilm; these data
include charts from stream gages and tabular data. Original charts and digitized
tapes from stream gages are available as well. Data can be obtained by
specifying the period of record and station.

There have been no sediment measurements made on these streams.

Because of a legal matter, all data from gages between Malibu Creek and
Topanga Canyon, from the shoreline to the top of the watershed, inclusive, are
unavailable without prior permission from the Los Angeles County District
Attorney (John Mitchell, 1985 personal communication).

C.2.4 Laguna Hills Group

The principal streams in this group include San Diego Creek and Aliso
Creek. San Diego Creek is gauged by the U.S.G.S. Flow data are available on
this creek from 1949, and daily sediment measurements have been made since 1972.
These data are available in U.S.G.S. publications, and from the computer data
system at Sacramento. The original data are archived at Laguna Niguel.

Other streams in this region are gauged by the Orange County Environmental
Management Agency, and are listed in Table 3.9 and in Appendix B. Daily flow
data and original charts from gages are available from this agency. At the
present time, in externsi-,v, sediment study on the San Diego Creek is in the
initial stages. This work is being carried out cooperatively with the U.S.G.S.

C.2.5 Debris Basin Measurements

Although debris basins exist in all four counties in this region, only Los
Angeles County maintains debris basin data on a regular basis. A list of these
debris basins and the total amount of sediment removed, updated through 1984, is

16o° •
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provided in Appendix B. In addition to these data, records are kept on each
basin cleanout.

The Los Angeles County Department of Public Works also makes regular surveys
of reservoirs under their jurisdiction, and tabulates capacities, and quantities
of sediment excavated or sluiced. These data are also available in tabular form,
along with summaries for each reservoir.

A study entitled "Debris Quality Study" (July, 1974) was conducted by this
same agency during which particle size distributions of debris in some thirty
debris basins were made. These data are also available.

Orange County has only a few debris basins, and only a few measurements have
been made on cleanouts at one basin. These data are being submitted under a
separate cover.

C.2.6 Forest Fires

Los Angeles County Department of Public Works, Hydraulic Division maintains
an excellent set of fire maps, dating back to 1915. In addition, fire reports
are kept which contain details on the fire and the surrounding area. Details
include possible effects and remedial action taken.

San Bernardino County Flood Control and Water Conservation District also
maintains fire maps; copies are being provided under a separate cover.

The most extensive treatment of fire history for this region was done by
Wells (1982). Copies of the fire maps produced for this study (Caltech Sediment
Management Study) are being provided under a separate cover.

C.2.7 Frequency Analyses

Frequency analysis based on peak flows has been conducted by the Los Angeles
County Department of Public Works (Eric Bredehorst). These analyses are at best
ten years old, and are based on peak annual flows, not on volume. The analyses

* cover most streams in the region, with the exception of the Santa Ana River
*i basin.

Frequency analyses based on peak flows and volume for the Santa Ana River
were conducted by the Army Corps of Engineers (Santa Ana River, Phase I GDM,
1980).

C.2.8 Other Pertinent Data

Kolker (1982) has studied and compiled data on debris basin and gravel
mining in this region. Additional data are available from the U.S. Bureau of
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Mines Mineral Yearbook; other data are available from Evans et a] (1977). Plate
3.1 shows sand and gravel mines in the region.

Estimates of sediment yield from the three major rivers in this region were
made by Taylor (1981). For the Los Angeles and San Gabriel Rivers, beach surveys "
were his primary data sources. These surveys were made periodically from 1937 to
1962 and the data are available at the Los Angeles County Department of Public
Works, Hydraulic Division, in a series of reports entitled "San Gabriel River
Volumetric Changes Along Shore Adjacent to Outlet, 1937-(Year)."

Hydrographs of storm events are available in a variety of reports (Waananen,
[19691, Wahl et a] [1980], Ventura County [1969), Los Angeles County Flood
Control District [1969, 1983], Burke [1938, 1952, 1956], Laverty [1943]). .
However, the earlier hydrographs tend to be either inflow/outflow hydrographs at
dams (in the case of Los Angeles Flood Control District reports), or of a scale
difficult to use for study purposes. Since the original data are almost always
available, these would be the data of preference. The major rivers have long "-. .

historical records of discharge near the coast (pre-1930), and either the strip
charts from the recording gages or, more recently, the digitized tapes from
recording gages are archived (at the Los Angeles County Department of Public
Works, the U.S. Geological Survey or Orange Country Environmental Management
Agency.) An example of a strip chart is shown in Appendix B. (Note the pen
reversal at the flood peak in this case.) In general, these data must be reduced
(using calibration curves, also available from the agencies) to produce stage or
discharge hydrographs. Unless the recorder was damaged (or in some cases
destroyed) during a flood, these data can be obtained by specifying the dates and
gages desired.
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D. Data Gaps and Limitations

The area with the most serious data problems is that of sediment
measurements. Except for the Santa Ana River, and San Diego Creek, there are few

measurements in this region. Data are needed in the major streams draining the
Santa Monica Mountains, and in the Los Angel--s and San Gabriel Rivers. There are
insufficient data in these important streams to assess accurately sediment
delivery to the coast.

Although there are peak flow-frequency studies available, there have been
- few volume-frequency studies. The data with which these studies could be made

(including annual volume, monthly average flow and annual peak flow) are readily
available, both from the U.S.G.S. (Sacramento office) and from the local
agencies.

* The major rivers and most major streams have been gauged for more than 50
years at or near the ocean outlets, so the historic record is good. The records
can be extended in some cases, using rainfall data and runoff models, which could
yield flow estimates dating back to the turn of the century. Where data gaps
occur in recent records (usually during very high flows) estimates have usually
been made by the agencies collecting the data.

A fire frequency analysis needs to be carried out for the San Gabriel, San
Bernardino and Santa Ana Mountains. A study of this sort could probably be
carried out in conjunction with the U.S. Forest Service.

While there are a number of studies on debris basins (Rowe et al., 1954;
Ruby, 1973; Sinclair and Hamilton, 1954), and sediment accumulations in debris
basins and reservoirs are well documented, the lack of data on coastal sediment
delivery makes the relative effects of control structures difficult to assess.
This points out again the need for additional sediment measurements.
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TABLE 3.8

Major Forest Fires, South Coast Region 1910-1975

Year :M/Day :Location Watershed Area Burned
(acres)

Gabriel-- River-----

19117-1915 1 N.A. West Fork, San San Gabriel Ri 19000

1914 :N.A. :Santiago Res 1 Santa Ana R 14300

1919 9/ Little Dalton Cyn. San Gabriel R : 54500
* : San Gabriel Mtna

1919 10/ Pacoima Cyn Lou Angeles, : 72500**

1922 :N.A. :Arrowhead Lake :Santa Ana R : 21000

1924 a / :N. of Glendora San Gabriel R 41390
Weat Fork, San
Gabriel R

1928 N.A. Red Mtn., :Elsinore Lake : 57700*
* Wilson Cr :Santa Margarita R

1935 :10/ :Santa Monica Mtna Santa Monica Mtns : 31400

1938 11/ Santa Monica Mtna Topanga Cyn : 15000
Mandeville Cyn

1939 :N.A. :Arrowhead Pk Santa Ana R : 13900

1943 11/ Santa Monica Mtns Santa Monica Mtns 13000

1953 N.A. N. of Sierra Madre San Gabriel V 13300

1953 N.A. Fish Fork San Gabriel R 22300

1956 :11/19 E . of Arrowhead Santa Ana R : 14500

1957 :N.A. West Fork :San Gabriel R 26400

1959 N.A. Big Tujunga Los Angeles R 13100

1960 N.A. San Gabriel Rles San Gabriel R 13600

1960 N.A. San Dims Forest :San Gabriel 22100

196? 10/29 :Santiago Res Santa Ana R 45200*

(Continued on Next Page)
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TABLE 3.8

Major forest Fires, South Coast Region 1910-1975
(Continued)----------------------------------- -

Year M/Day Location Watershed nArea urned: (acres) :
- ------------ L-------..- -- ~-----------L ----------------- (acre------)

1967 10/15 Thousand Oaks Santa Monica Mtns : 26900**
Calleguas Cr

1968 Above Glendora San Gabriel R :18700

*i 1970 Malibu Cyn Malibu Cr, : 115500**
Santa Monica Mtns *} .

1970 9/25 : Santa Monica Mtns Santa Monica Mtns,138400
Santa Susana Mtnu Los Angeles R.

Santa Clara R,
Calleyuas Cr

1970 9/28 Cucamonga Pk Santa Ann R : 38400

1970 11/13 Constance Pk Santa Ana R :55200
Harrison Mtns

1973 9/26 Sycamore Cyn Santa Monica Mtns :11500

1975 N.A. Sunset Peak San Gabriel R : 21500
1975 Tujuaga Cyn Los Angelee R 163600

Source: Caltech EQL Fire Maps,
Wells (1982)

*Includes area burned in San Diego Region.

**Includes area burned in South Central Region.
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4.0 SOUTH CENTRAL REGION

The South Central Region includes portions of San Luis Obispo, Santa
Barbara, Ventura and Los Angeles Counties. The extent of the South Central W
Region is defined by watersheds draining to the Morro Bay Cell, which extends
from ragged Point to Point Buchon, the South Morro Bay Reach, which extends from:p.
Point Buchon to Point San Luis, the Santa Maria River Cell, which extends from
Point San Luis to Point Sal, the South Santa MariaReach, the Santa Ynez River
Cell, which extends form about four miles south of Point Sal to Point Arguello,
the Santa Barbara Cell, which extends from Point Arguello to the Mugu Submarine
Canyon off of Calleguas Creek, and the South Santa Barbara Reach, which extends
from the Mugu Canyon to Solromar. The littoral cells correspond to those defined
in the Assessment and Atlas of Shoreline Erosion Along the California Coast (July
1977) and are shown in Figures 4.1, 4.2 and 4.3, taken from this document. The
following sections give general hydrologic information regarding the watersheds -

draining into these regions.
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A. Drainage Areas

A.1 Drainage Areas and Sub-Areas

The South Central Region has four major river basins, three creek basins and
two drainage groups. The river basins are those of the Santa Clara, Ventura,
Santa Ynez and Santa Maria Rivers; and the creek basins are those of the
Calleguas, San Antonio (Santa Barbara County) and Arroyo Grande Creeks. In
addition, there are the Santa Ynez Mountains and the Morro Bay stream groups.
These regions are shown on Plate 4.1 and pertinent features are shown in Table
4.1.

The Morro Bay Group drains to the coast largely from the Santa Lucia
Mountains, which parallel the coast. Important sub-areas include the Arroyo de
Ia Cruz basin in the north, the San Luis Obispo Creek basin in the south, and the
Chorro Creek and Los Osos Creek basins, which drain to Morro Bay.

The Arroyo Grande Creek basin is in large part controlled by Lopez Dam.
This basin has large mud flats along the coast.

The Santa Maria River basin has two major sub-basins. The Cuyama River
sub-basin, which includes sixty percent of the Santa Maria River basin, is
controlled by Twitchell Dam. The other major sub-area drains to the Sisquoc
River. :,:

The Santa Ynez River Basin is controlled by Cachuma Lake and upstream by .,

Gibraltar and Juncal dams. The basin can be divided into two sub-basins, one
upstream of Cachuma Lake, the other downstream.

The Santa Ynez Mountains Group drains largely from the Santa Ynez Mountains
to the southern facing coast. The western half of the group is composed of
numerous creeks draining from small canyons. In the Santa Barbara - Goleta area,
important sub-areas include the basins draining to the Goleta Slough (Atascadero,
San Jose, Los Carneros Creeks), and the Arroyo Burro and Mission creeks. In the
eastern portion of the group, important drainage areas include Franklin and
Carpenteria Creeks.

The Ventura River basin is a relatively small drainage basin, and is partly
controlled by Lake Casitas and Matilija Reservoir. Major sub-areas include the %-

Sari Antonio Creek (Ventura County) basin and the Matilija-Coyote Creek basin. PAW

The Santa Clara River basin is a large basin draining the Transverse Ranges
in the northern portions of Ventura arid Los Angeles Counties. The major
sub-areas include the four basins of the Castaic, Piru, Sespe and Santa Paula
Creeks. Of these, Castlaic. Creek and Piru Creek are controlled by Castaic
Reservoir and Lake Piru. In addition, a small portion of the basin is controlled
by Bouquet. Reservoir.

South of the Santa Clara River basin lies the Calleguas Creek basin. The

major sub-area of this basin is the Conejo Creek sub-basin.
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A.2 Physiography and Topography

The watersheds draining to the South Central Coast Region are separated into
two distinct regions. In the north, the coast runs northwest, and the drainage
area is bounded by the Santa Lucia Mountains and the Caliente Range. South of
Point Conception, the coast runs generally east-west and the watersheds are
bounded on the north by the San Andreas Rift Zone, and on the east by the San
Gabriel and Santa Susana Mountains. Other important ranges in the region include
the Santa Ynez Mountains, the San Rafael Mountains and the Sierra Madre
Mountains. Table 4.2 presents some of the main characteristics of the major
basins in the region. The following discussion gives some particular features.

The Morro Bay Group is composed of a series of small streams rising from the

coast to the Santa Lucia Coastal Range. The streams are typically short and
steep. Typical lengths are on the order of 25 miles, and average slopes range
form 0.02 on the Arroyo de la Cruz to as high as 0.08.

The Arroyo Grande Creek rises slowly from the ocean to Lake Lopez. Above
the lake, the tributaries rise steeply into the surrounding mountainous area,
with elevations as high as 3100 feet. The southern portion of the basin is flat
with extensive sand dunes and mud flats on the coast.

The San Antonio Creek Group is a small, moderately sloped basin with
terraces along the valley. Sand dunes are the most conspicuous feature of the
coastal terraces, and extend as far as four miles inland. Dune movement is
generally inland, due to the prevailing winds.

The Santa Maria River basin drains the Caliente, Sierra Madre and San Rafael
Mountains. The two main tributaries are the 108 mile long Cuyama River and the
50 mile Sisquoc River. The Cuyama River is somewhat unique for this region as
the terrain is markedly different from other watersheds. The northern portion is
known as the "Cuyama Badlands" and is semi-barren, rugged terrain, in contrast to
the chaparral covered mountains which typify the rest of the region.

The Santa Ynez River drains the Santa Ynez and San Rafael Mountains. Like
the Santa Maria River system, the Santa Ynez River is a long, moderately sloped
river running through rugged terrain. The Santa Ynez River is characterized by
numerous tributaries of 10 to 20 miles in length along its relatively straight
path between the Santa Ynez and San Rafael Mountains. Gradients of the
tributaries reach 50% in some places. Elevations in the basin reach 6500 feet in
the rugged San Rafael Mountains.

The Santa Ynez Mountains Group drains the southern face of the Santa Ynez
Mountains. The mountains run east-west along the coast, and are extremely steep
in places, with slopes in some canyons near vertical. The highest elevations in
the mountains are on the order of 4000 feet, and most streams are short and run
directly down canyons to the ocean.

Two important saltmarshes exi4t in the area: El Estero, in Carpenteria,
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arid the Goleta Slough, which was a small harbor until it silted up during the
1862 flood (Kuhn 1985 personal communication).

The Ventura River is a relatively short, steep river covering a small area
on the west ends of the Santa Ynez and San Rafael Mountain Ranges. The slope of
the river varies from 0.01 to over 0.05 in the upper reaches.

The Santa Clara River basin drains the Transverse Ranges and has its source
in Soledad Canyon, Los Angeles County. The river has four large tributaries: ',-.,

Castaic, Piru, Sespe and Santa Paula Creeks. The lower half of the river flows
over a broad alluvial plain, while the headlands are in steep, rugged territory.
The maximum elevation is found at Mount PiNos, 8831 feet, in the Piru Creek
watershed.

A.3 Climate

While the South Central Region is generally classified as having a
Mediterranean Dry-Summer Subtropical climate, the climate in fact varies
considerably due to topographic effects. North of Point Conception, the coast
and coastal mountain ranges run in a northwesterly direction; south of Point -.
Conception, they run in an east-west direction. Because of the typical storm
approach and the typical northwest wind pattern, the two regions exhibit somewhat
different climatic features.

Along the coast, the temperatures are controlled by the cool ocean
temperatures, and the temperature range is small. Average winter temperatures
are 520F all along the coast, and average summer temperatures run form 69OF in
the south to 650 F in the north. Inland, however, there are greater variations.
In the Santa Maria River watershed, it is usually hot and dry inland in the
summer, and much colder temperatures are found in winter. As much as ten feet of
snow falls at higher elevations. Hot, dry summers are typical in all the inland
valley areas. Table 4.3 shows average precipitation patterns in this region.

In general, strong orographic effects are evident with annual precipitation
,__ of 30 to 40 inches in the higher elevations. However, in the Cuyama River

watershed, one finds reduced rainfall even at high elevations (Ozena, Table
4.3). This area lies behind the barrier of the Sierra Madre Range ("behind" in
that it is in the lee, with respect to prevailing winds and typical storm
tracks), and as a result the region has a low annual precipitation average. The
semi-barren land in this area is referred to as the "Cuyama Badlands".

Seasonal variations are shown in Table 4.4, where it is seen that most
precipitation occurs in the winter months, with summers generally very dry.
Although there is occasional thunderstorm activity in the mountain areas in
summer, it is generally much less intense and of shorter duration than in the
South Coast and San Diego mountain areas.

An important climatic feature of the region is the foehn, or Santa Ana,
winds which can occur at any time of the year. These warm, dry winds originate
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from a high-pressure center over the Great Basin, often a day or so after the
passage of a cold front, and can produce conditions which result in extreme fire
danger.

A.4 Soils and Vegetation in the South Central Region

Seventy percent of the South Central Region lies within the watersheds of
the Santa Clara, Santa Maria and Santa Ynez Rivers. A large fraction of these
watersheds (39% of the Santa Ynez watershed, 49% of the Santa Maria watershed)
belongs to the National Forests, and are thus highly undeveloped. The
vegetation in these regions is largely natural. - .

The most important vegetation type in this region is chaparral. It is both
an efficient watershed protector and slope stabilizer, and is extremely
susceptible to fire. Chaparral plants are evergreen, sclerophyll shrubs with
extremely strong root systems. The plants are well adapted to steep, rugged
terrain, as they form deep, extensive root systems. This strong root systems
makes them a valued watershed protector.

However, chaparral plants are among the most flammable plants known (Wells
1982), and have the characteristic that as much as 50 percent of their biomass
may be dead after 30 years. This makes chaparral areas, particularly older
areas, susceptible to fire, which denudes the steep mountain sides of their
protection from erosion.

Chaparral covers over 70% the upland Santa Ynez watershed and 32% of the
Santa Maria watershed. In addition, chaparral is predominant along the Santa
Ynez Mountains and in the uplands portion of the Santa Clara River watershed,
except at the highest elevations, where coniferous forests exist.

West of Santa Barbara, the coastal areas are predominantly grass lands and
shrubs, with coastal sage and chaparral in the higher elevations. Large areas of
what were once coastal grasslands are now agriculturally developed, especially in
the Santa Maria and San Luis Obispo areas. One region which deviates from the
"coastal grasslands, upland chaparral" character which typifies most of the
region is the semi-barren region of the Cuyama Badlands. 4__ -

*" The soils vary in this region as well. In the Cuyama Badlands area there
are residual soils on poorly consolidated sediments. Chaparral areas generally
have light to medium soils of moderate thickness, except in very steep areas
which have shallow to no soil with rock outcrops. Valleys tend to have coarse
alluvium. The Santa Clara River has very coarse debris in the headlands, a
result of the fracturing caused by the San Andreas fault zone. Downstream, the
river passes over much finer, non-marine sediments, before arriving on an
alluviated lowland.

Of considerable importance are the coastal sand dunes in the northern
coastal areas. These dunes are found at the coastal end of the San Antonio Creek

*. Group and the Santa Maria River watershed. The dunes extend as much as 5 miles
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inland and are composed of fine to coarse quartz sand. Mature and old dunes are

anchored by vegetation, whereas younger dunes migrate and support little

vegetation. *.

There are several lagoons and coastal marshes of importance in the area.

These include the Mugu Lagoon, at the terminus of Calleguas Creek, and the Goleta

Slough, once a small harbor, but silted in by the flood of 1862. In the northern

part of the region, there are the Oso Flaco mud flats, where the Santa Maria

River terminated until the flood of 1825. These mud flats presently have little O

effect on sediment delivery to the coast, whereas the Goleta Slough effectively
cuts off sediment from the San Jose, Atascadero and Los Carneros Creeks in Santa

Barbara. Likewise, the Calleguas Creek is probably not an important source of
beach sand, since much of the sediment that is able to pass through Mugu Lagoon
probably ends up in the Hueneme Submarine Canyon just offshore (Brownlie, 1981).

A.5 Development and Structures Affecting Runoff

The South Central Region is largely rural with a few urban concentrations
near Ventura, Santa Barbara, Lompoc, Santa Maria and San Luis Obispo. Much of
the region remains part of the Los Padres and Angeles National Forests, and has
remained undeveloped. Agriculture covers a significant portion of the region,
especially in the lowland areas of the Santa Clara River Valley and the Santa
Ynez and Santa Maria Rivers.

One result of the moderate development in the region is the system of
control structures on the watersheds. Largely provided for water-supply (in
contrast to the South Coast Region where flood control is a major consideration)
dams control over 35% of the watersheds in the region. The major control ..

structures as well as mines in the region are shown on Plate 4.1 and their
relationship to the watercourses are shown schematically on Plate 4.2. Table 4.5
lists these controls, and presents some of their more important features.

Compared to the South Coast Region, there are relatively few debris basins
in the South Central Region, and most are confined to the steep canyons draining
to the Calleguas Creek and Santa Clara River. In addition, there are a number of
check dams in the steep canyons of the Santa Ynez Mountains above Santa Barbara.

In the northern part of the region, debris basins have been rarely built, a
result of the fact that the highly erodible areas are found mostly in the
National Forests away from urban areas. Three presently full debris basins do
exist in the Los Padres National Forest: these were constructed after the 1964
Coyote Fire.

The effect of the controls on sediment delivery is varied, but in general
the reservoirs act as sediment traps. Erosional rates are high in some areas,
and reservoirs are rapidly filling with sediment, as is the case with Gibraltar
Reservoir, the capacity of which was over 50% sediment by 1969 (Dalen et al.

1973). The large reservoirs in the region are designed for water-supply and
therefore pass little of the sediment which enters. The effects may vary,

however. Most of the Cuyama River Basins drains to Twitchell Reservoir, but due

to the low rainfall in the Cuyama Badlands and the lower erodibility of this
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area, the effect is not as great as would be found for a control structure
downstream of a much smaller, but more erodible area such as the San Ynez River
basin.

A.6 Runoff and Sediment Delivery Characteristics

As would be expected from an examination of rainfall data (Tables 4.3 and
4.4), flow in the streams of the South Central region is highly variable and
intermittent. Table 4.6 shows some characteristic data for the major streams of
this region, and it can be easily seen that there is a wide range of flow.
Typically, peak flows are 1000 or more times the annual average, and minimum
flows are zero. The year-to-year variability is also large, and the annual
average is greatly influenced by a few years of very high flow. For example, the " I
mean annual flow at the terminus of the Santa Ynez River is about 50 cfs, but the
median is about 2.4 cfs. Some years, there is little or no flow, while other
years the annual flow is ten times the average. Typical hydrographs for major
streams are presented in Appendix C.

Sediment data are very sparse in this region, as most measurements have been
made on the Ventura and Santa Clara Rivers. Some characteristics of the data
that are available are summarized in Table 4.6. As is true for the discharge
data, the peak one-day discharges are often many times average annual yield.
Williams (1979) found that 55% of all sediment transported to the coast from 1968
to 1975 in the Santa Clara river was transported in two days, and that over 90
percent was in 53 days.

Williams (1979) also reports size distribution data for the Santa Clara
River. Most suspended load is clay and silt, although during high flood flows

there is a significant fraction of sand (as much as 25%). Published data on the
other basins is sparse, and may not be representative. Typical size distribution
are presented in Appendix C.

A.7 Forest Fires in the South Central Region

Forest fires are of extreme importance to erosional and sedimentation .
processes in the South Central Region. Ae was mentioned in Section A.4, a large
fraction of the watersheds are covered witn chaparral, which is among the most
flammable vegetation types known. The fact that chaparral is well adapted to
steep, rugged, highly erodible terrain makes "fire-flood" sequences with
accompanying debris a regular occurrence.

Dalen et al. (1973) have found that erosion in the Gibraltar watershed of
the Santa Ynez River has almost doubled as a result of wildfires. Their study
includes both a fire frequency calculation and erosion estimates. As part of
their study, they report that 3% of the fires burn 1000 acres or more, and that
98% of all acreage was burned by a few major fires. Results of their studies in
tabular form are presented in Appendix C.
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Blecker (1985, personal communication) reports that there have recently been
fewer large fires as a result of prescribed burns. Because of the nature of W
chaparral, old stands of chaparral become increasingly susceptible to fire. In
order to reduce the occurrence of wildfires old stands of chaparral are burned on
a regular basis in late winter and spring. Since the start of the program, (the
early 1970's), there have been no fires in the South Central Region of the Los
Padres National Forest larger than 12000 acres (F. Cahill, 1985 personal
communication).

According to Cahill's records, lightning is a factor in starting fires,
particularly in the Mount Piios area at high elevation, but the fires are almost
always under 2 or 3 acres. Most large fires are started accidentally or
deliberately.

A-1.
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B. Historical Perspective

B.1 Historical Outline of Major Floods and Erosional Events

There are no historical data on floods in the South Central Region prior to
1825, and prior to 1900, there are very limited data. The years 1825, 1862 and
1884 were flood years throughout Southern California. In 1825, the Santa Maria
River changed course, moving the terminus from Oso Flaco to its present
location. The year 1862 produced disastrous flooding throughout California; the
present location of Santa Maria became a deep lake (Forest Service Report, 1944)
and much of the city of Ventura was flooded. Severe floods also occurred in
1884 ... -

One remarkable feature of the floods is that they are often quite local.
Table 4.7 presents some data on flood years that were more or less general and
covered several watersheds; also noted in Table 4.7 are some local flood years.
Among these are the years 1907, 1909 and 1967, in which there were severe
floods. In 1907, a record flow occurred in the Santa Ynez River, and in 1909 a
flow estimated to be much higher then any recorded since occurred in the Santa
Maria River. The adjacent Santa Ynez River had an estimated peak flow of 23000
cfs during the same period, a high, but not extreme value. The 1967 rainstorm
was quite local and caused severe flooding in Calleguas Creek and in Santa
Barbara, but flows were not unusually high elsewhere.

Most early records of erosion refer to the area of agriculture land lost to
a flood. Thus, one finds that 1000 acres of farming land was carried away by the
1909 flood on the Santa Maria River. The 1907 flood on the Santa Ynez River
produced a 400 yard wide sand bar on the coast. N"

The first attempt at quantifying sediment transport in the region was
probably made in the US Forest Service survey of the Santa Maria and Santa Ynez

"" Rivers (samples were taken in 1941, using "Coca-Cola bottles"). Some early data
on reservoir siltation at Gibraltar Dam was used by Dalen et al. (1973) who used
a double-mass balance to show fire effects on erosion from 1922 to 1969. This
study, while showing the effects of dams, provides little help with the present
coastal sediment delivery problem.

Since 1966, sediment measurements have been made on selected streams in this
region, but most were discontinued in 1978. One of the most comprehensive
studies has been on the Santa Clara River, (Williams 1979) and sampling is
continuing on this river. Kroll (1975) has reported measurements made on the
Santa Maria River.

B.2 Fire History of the South Central Region
'F.

The history of fires in the South Central Region goes back to 1910, although
a study by Byrne (1979) provides fire statistics from 735 to 1520. Using

. measured charcoal concentrations in the sediments of deep submarine canyons of
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the Santa Barbara Channel, Byrne found that a major fire occurred every 65 years
on the average, and that inland fires occurred every 30 to 35 years. The study
indicated that the fires were of a conflagration type, and Byrne hypothesized .w,

that the 30 year cycle was related to the 30 year drought cycle found In
tree-ring data. However, it may be related to the life pattern of chaparral,
which becomes extremely susceptible to fire after 30 years.

The most extensive fire history in the region is kept at the Los Padres -
National Forest, and fire maps from this agency are being provided under a
separate cover. Table 4.8 lists the major fires since 1910 in this region. Note
that there have been no major fires within the portion of the Los Padres National
Forest included in the South Central Region since 1972.

It should be noted that there were a large number of major fires between
1917 and 1932, including the Matilija Fire, which is the largest recorded in
California. There were relatively few between 1935 and 1953, but the frequency
seems to increase again between 1955 and 1967, consistent with a 30 to 35 year .-

cycle. One would expect fewer major fires in more recent years as fire -.--

suppression techniques have become more sophisticated.

One should also note the number of fires occurring on or about the same - -

date, which usually indicates Santa Ana wind conditions. It is obvious that
weather is a major factor in producing large fires, despite the high frequency of.
fires deliberately set.
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C. Data Search and Retrieval Efforts

C.1 Technical Approach

Data were collected from a number of governmental and public organizations.
Previous reports and documents on similar topics were located and examined as
part of the literature search. These documents often contained or referred to
data, whose original sources were noted. An important source during the initial
stages were the notes and documents collected by Brent Taylor during the Sediment
Management project at the Environmental Quality Laboratory (EQL), Caltech.
Government and public agencies were then contacted, and in many cases visited.
The following is a general description of data sources relevant to the South
Coast Region.

San Luis Obispo County Flood Control and Water Conservation District

Relevant data include:

Precipitation data, with hourly (hard copy) and summaries (daily,
intensities) etc. on hard copy and computer. Charts of recording gages also
maintained.
Streamflow: daily averages on hardcopy and computer (recent only).
Hydrographs at selected stations maintained.
No debris, sediment or fire records are maintained.

People contacted include:
Ann Hall (precipitation, streamflow)
(805) 549-5273
Glenn Britten (precipitation, streamflow)
(805) 549-5268

Santa Barbara County Flood Control and Water Conservation District

Relevant data include:

Precipitation data, in hard copy form; charts available from recording

gages.
Limited data on debris basin cleanouts, sedimentation in the Goleta Slough.
Streamflow data are limited; U.S.G.S. now maintains all stations in the
County.

People contacted include:
John Fertig (debris, sedimentation) (805) 963-7125
Wayne Smith (precipitation)
Phil Holland (precipitation)
James Stubchaer (manager) -.

Ventura County Flood Control and Water Resources Department

Data include:
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Precipitation--hard copy and on computer data base.
Streamflow--hydrographs and daily measurements, hard copy and on computer
data base.

Debris basin cleanout data.
Beach profiles made monthly. -' -'

People contacted include:
Dolores Taylor (streamflow, precipitation)
(805) 654-2014
Fran Solis (beach profiles) (805) 654-2906
Bill Dore (computer data) (805) 654-2908

Los Angeles County Flood Control Agency.

The data available at this agency include:

Precipitation data, with both hourly and the original charts or punch tape
from recording gages;
Streamflow data, with both daily and charts or punch tape from recording
gages;
Debris data, including hand entered tables of the quantities of debris
stored and removed from debris basins;
Fire history, including topographic maps with outlines and dates of fires
from about 1910 and fire reports on recent fires (older fire reports are
archived).
Streamflow and precipitation data are on microfilm up to 1977. The most
recent publication covers the 1975-77 period.

People contacted include:
John Mitchell, Head, Operations Section (213) 226-4190
Don Carpenter (rainfall), Hadi Nourzi (fires, debris)
(213) 726-4184
Tom Alexander (fires, debris), Ed Dingman (streamflow).
Eric Bredehorst (frequency analysis) (213) 226-4089
Bob Sarasua (streamflow records) (213) 226-4179

U.S. Geological Survey

Data available from this agency include:

Streamflow, with daily and monthly flows, peak flows and storm hydrographs
available.
Sediment, with data available in published reports. Unpublished data are
also available at the Laguna Niguel and Santa Barbara offices.
Data are in reports (Water-Supply Papers and, more recently, Water Resources
Data) and in electronic form at the Sacramento District Office, where a data
base is maintained.

People contacted include:
Dave Sheets (Santa Barbara Office) (805) 962-8114
Bill Brown (Menlo Park Office) (415) 856-7112
Chris McConaughy (Laguna Niguel Office) (714) 643-4232
John Beck (Sacramento Office, Water Resources Data)
(916) 484-4830
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- U.S. Forest Service '

Data available from this agency include:

Fire history with fire maps available for fires in the National Forests;
Sedimentation and Erosion data from the San Dimas Experimental Forest.
These data includepre- and post-fire runoff measurements from both natural
and controlled burns, water repellency data, vegetation and soils

*' information. For information in this area, contact the Pacific Southwest
Forest and Range Experiment Station, Riverside.

People contacted include:
Wade Wells (714) 351-6515, PSWF&R
Charles Colver (818) 684-0350, San Dimas Experimental Forest
Carol Keniflit (714) 351-6555, PSWF&R
Bob Blecker, Los Padres National Forest, Goleta, CA
(805) 683-6711

California Department of Water Resources

. Data from this agency include:

Streamflow, with data available in the Water Data Information System
(WDIS). Data are available on microfiche (least expensive) and electronic

.' form.
Precipitation, also available on WDIS.
Wind data are available in limited form, as it is gathered only in
conjunction with particular contracts.

People contacted include:
Bill Mork, State Climatologist (916) 445-5800

Environmental Quality Laboratory, Califor, ii Institute of Technology

"" Data from the sediment management project are archived. Data readily
. available include maps of vegetation cover, debris basins, and fire

history.
*- People contacted include:

Dr. Robert C. Y. Koh (Keck Laboratory) (818) 356-4400
Prof. Norman H. Brooks (presently on sabbatical leave)
Theresa Fall (EQL) (818) 356-6420

There are several reference libraries in the South Coast Region which are
extremely helpful. These include:

University of California, Water Resources Archives, Beth Willard, Librarian (213)
a.. 825-7734

This reference library has an extensive collection of publications,
* manuscripts and material relevant to this study. There is a large
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collection of uncataloged documents from local agencies as well. In
addition, material not available at the UCLA Water Resources Archives can
usually be obtained from Berkeley through UCLA. Sources are well cataloged "W

and easy to find.

California Department of Water Resources, Southern Division, Los Angeles

The records and documents section combine an extensive collection of P l

California State publications. In addition, there is a large collection of
relevant documents and publications from local and federal agencies,
including the County Flood Control Agencies. Sources are well cataloged and
easy to find.

California Institute of Technology Libraries

Extensive collection of relevant journals and some federal and state
publications. The best sources are the Environmental Engineering Library,
Keck Laboratory, and the Engineering Library (Millikin Libraries).
Unfortunately, the collections are spread out over several buildings and a
certain amount of searching is often required.

University of California, Los Angeles Engineering Library and Geology Library

These two libraries have extensive collections of relevant journals. The
Engineering Library has vast holdings of Weather Bureau/Weather Service
publications. The geology library has all relevant U.S. Geological Survey
Water-Supply Papers (as do the Water Resources Archives, where they cannot
be checked out) and other U.S.G.S. publications. Both are excellent sources
for reference material.

U.S. Army Corps of Engineers, Los Angeles District Library

This library has most Corps of Engineers publications, including Beach
Erosion Board and CERC publications. Some publications from local and state
agencies are also available, as are some U.S.G.S. Water-Supply Papers.
References are often miscataloged and difficult to find.

C.2 Hydrologic Data Available

Tables 4.9 and 4.10 can be used quick references for stream gages of
interest in this area. More detailed information is included in Appendix C.

C.2.1 Morro Bay Group

All stream gages in this region are operated by the San Luis Obispo County lob

Flood Control and Water Conversation District. Recent daily flow data are kept
on computer files and are (asily accessible;all records are available in tabular
form. Note that most data records begin after 1970, with the exception of Arroyo
de Ia Cruz, which begins in 1950.
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Charts from the stream gages are archived and storm hydrographs can be
obtained by specifying the stream and date of record.

C.2.2 Arroyo Grande Creek

Arroyo Grande Creek, now controlled by Lake Lopez, has been gauged since
1939. Daily streamflow data are available from U.S.G.S. publications, and from
the U.S.G.S. office in Sacramento (John Beck) where all daily measurements are
kept on a computer data base. Charts from the recording gages are kept and Carl
be obtained from the U.S.G.S. for developing storm hydrographs.

Sediment measurements have been made on the Arroyo Grande, but only upstream
of Lake Lopez; some of these data have been analyzed (Knott, 1976). These data
are helpful in determining the effect of Lake Lopez on sediment yield, but are of
little help in determining sediment delivery to the coast. These data are also
available at the U.S.G.S. Sacramento office.

C.2.3 Santa Maria River, San Antonio Creek and Santa Ynez River.

These three streams drain more than 80% of the South Central Region north
of Point Arguello. Continuous streamflow records are available at the II S.G.S.
from 1940 for the Santa Maria and Santa Ynez Rivers, and from 1955 for the San
Antonio Creek. In addition, records for the Santa Ynez River at Lompoc are
available from 1906 with some gaps in the data (1907, 1919-1926), but this

- station (11-1335.00) records only 77% of the uncontrolled drainage area, and 88%
"" of the total drainage area. Upstream records are also available for San Antonio

Creek from 1940 to 1955. Daily flows are in U.S.G.S. publications and available
from the Sacramento office (John Beck). Data from the recording gages are
available at Laguna Niguel (Chris McConaughy) where storm hydrographs can be
obtained.

Daily sediment measurements were made on the Santa Maria River at Guadalupe
from 1968 until 1971. These data are also available at Laguna Niguel, including
some sediment, size distributions. Both raw data records and some analyzed _

results are available, and can be obtained by specifying the period of record
needed.

The Gibraltar Reservoir was selected as a "barometer" watershed in 1967, as
part of a U.S.F.S. program to evaluate forest management in the south coast
area. Sedimentation and other hydrologic data are available, and have been
analyzed (Dalen, Erwin and Blecker, 1973). These are important data on the
effects of dams and forest. fires on sediment yield. More information can be
obtained through Bob Blecker, U.S.F.S., Los Padres National Forest.
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C.2.4 Santa Ynez Mountains Group

Most of the more than fifty small streams which discharge to the ocean in

this group are not gauged. The major ones which have been gauged are listed in

Table 4.10, and the others are in Appendix C. These gages are all operated by
the U.S.G.S. and daily records are available in U.S.G.S. publications, and at the
Sacramento office (John Beck). Recent charts (last four years) from the gages 4. i
are available at the U.S.G.S. office in Santa Barbara (Dave Sheets); others are
archived at Laguna Niguel (Chris McConaughy).

Daily sediment measurements were made in Atascadero, San Jose and Tecolito
Creeks, which drain to the Goleta Slough, during five months in the 1981-82 water
year. The results of these measurements have been published in the 1982 Water
Resources Data for California; the original data are available at Laguna Niguel
(Chris McConaughy).

There are a number of debris basins in this region. Measurements have not
been made of cleanouts, but estimates have been made by Jack Fertig (Santa
Barbara County Flood Control and Water Conservation District) for this study.
These data are being submitted under a separate cover. Additional records can be
obtained from Jack Fertig.

C.2.5 Ventura and Santa Clara Rivers, and Calleguas Creek

The Ventura River has been gauged by the U.S.G.S. from 1911 until 1914. The
Santa Clara River hasi been gauged from October 1927 to September 1932, and
from 1949 to the present. However, monthly discharge only is available from 1950
to 1967. Estimates of flow to the ocean for the period 1932 to 1967 could be
made by combining the data from Sespe Reach, Santa Paula Creek, Piru Creek and
the Santa Clara River at Los Angeles-Ventura County Line or near Piru, but a
large portion of the basin is not included in the drainage areas of these gages.
Calleguns Creek has been gauged by the U.S.G.S. since 1955. 'Data from the
U.S.G.S. are available in publications and from the computer data base in
Sacramento (John Beck). Chart recordings of the stream gages from which
hydrographs can be developed are archived at Laguna Niguel (Chris McConaughy).

Twenty-six debris basins exist in these drainage areas, and are maintained
by the Ventura County Flood Control and Water Resources Department. Detailed
records of cleanouts ar , kept, examples of which are included in the Appendix C
along with location maps. More information is available from Mike Taylor or
Dolores Taylor, Ventura County Flood Control and Water Resources Department.

Extensive measurements of sediment discharge have been made on the Ventura
and Santa Clara Rivers since 1967. Measurements were made at Calleguas Creek
from 1968 to 1978; measurements were also made at upstream locations in these
basins from 1968 to 1978. These data are available in the U.S.G.S. computer data
file in Sacramento, and at Laguna Niguel. The data include concentration and
size distributions from selected samples. Some analyses of these data have been
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done in connection with particular projects (Brownlie, 1981; Williams, 1979;

Scott and Williams, 1973; Kroll, 1975). In addition, some data have been used in
particular studies carried out by the Ventura County Flood Control and Water

Resources Department (Dolores Taylor); included is a long-term study started in
July 1975 on sediment supply to the ocean from the Santa Clara River.

C.2.6 Forest fires and their effects

The best data source for this subject is the U.S. Forest Service, Los
Padres National Forest (Bob Blecker). Detailed fire history maps starting in
1910 are kept (copies of these are being submitted under a separate cover); fire
data are also kept on computer data files (data listings are provided under a
separate cover). Detailed frequency-area analyses have been made (Fritz Cahill) '.
and are available. (Some of the main features of their work are presented in
Appendix C). Data are kept on fires both within and outside the National
Forest. Extensive fire suppression programs are underway (prescribed burns in
particular) and data are maintained and analyzed to determine the efficacy of
these programs. This is an important source of data.

Other sources include the Los Angeles County Department of Public Works,
Hydraulic Division (formerly Los Angeles County Flood Control District) which
keeps detailed fire maps and fire reports on fires in the portion of the Santa
Clara River basin which lies in Los Angeles County. Fire maps from the Caltech
Sediment Management Study, compiled by Wade Wells (U.S.F.S., Riverside) are being
submitted under a separate cover. Wade Wells can be contacted for questions or
details on the preparation of these maps.

C.2.7 Frequency Analyses

Most studies to date have dealt with flood frequency analysis, and use the
annual peak flow. Data are available (on punch cards) at the Ventura County
Flood Control and Water Resources Department (Dolores Taylor) for volume
analysis, but the analyses have not been performed. Peak flow analyses have been
performed for stream gages, and are available (Dolores Taylor). These analyses
are somewhat different from the more sophisticated Corps of Engineers method
(Dolores Taylor, 1985, personal communication) but are updated regularly, and can
be made rapidly upon request. Peak-flow frequency analyses have been conducted
by the U.S. Geological Survey (Waananen and Crippen, 1 977; Young and Cruff, 1967)
and are available in the U.S.G.S. publications.

C.2.8 Other related sources of data

An analysis of effects of debris basins and mines for the southern portion
of this region was conducted by Kolker (1982). Statistics on mining are
available from the U.S. Bureau of Mines Mineral Yearbook; other data are
available in Evans et al. (1977).
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Although the original hydrographs or the original stream data are beat for F
analyses, recent storm hydrographs for major floods are available in several
publications (Waanatien, 1969; Wahl et al., 1980; Ventura County, 1969).
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D. Data Gaps and Limitations

The most serious shortcoming of the data available in the South Central
Region is the lack of sediment measurements on the Santa Maria and Santa Ynez
Rivers, and the Morro Bay and Santa Ynez Mountains Groups. Only the Santa Maria
River has a short record of sediment measurements (Kroll, 1975). These streams
and stream groups are extremely important in sediment supply to this region and
data are needed especially for the major rivers. Some estimates could be made on
the sediment supply to the ocean from the Santa Ynez River, based on reservoir
deposition, for example, in the Gibraltar watershed (Dalen et al, 1973), but the
character of the watershed terrain changes after Cachuma Lake, and only rough
estimates could be made. The same is true for the Santa Maria watershed, now
controlled by Twitchell Reservoir.

A second problem area is that of volume-frequency analysis. There is a need
for updated frequency analyses for all gauged streams in this region, especially
volume-frequency. The data exist which could be used to make these analyses, and
are in an extremely accessible form (U.S.G.S. data files, Sacramento, John Beck)
and could be rapidly done. The major streams have forty or more years of data
(at the ocean outlets), and reasonably accurate results can be obtained.

. Hydrographs, when needed for both minor and major storm events, are archived
(U.S.G.S., Laguna Niguel) and are available. For the smaller streams, especially
those in the Morro Bay and Santa Ynez Mountains Groups, records are recent, but
still cover very dry and very wet periods, so that the extremes are available.
One limitation is that the older records and many new ones are on charts, and are
not digitized, which prevents convenient access.

Fire history, fire frequencies and effects of fires on sediment yield are

well documented in this region, and the Los Padres National Forest (Bob Blecker,
Fritz Cahill) is an excellent source of data.

Some work has been done on sedimentation in reservoirs in this region (Dalen
et al., 1973), but there is little on the direct effect of debris basins, dams
and mining on sediment yield. Data exist on quantities of sediment trapped or
mined, but these indicate only losses to a virtually unknown supply (due to lack
of sediment measurements).
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TABLE 4.1

Major Drainage Areas of the South Central Region ,'

Basin or Group :Littoral DrainageControlled Percent
Cell Area Area Controlled :

Mi2 Mi2 :

Morro Bay Group :Morro Bay: 575 20 3

Reach *

Arroyo Grande Creek Santa 190 70 37
* Maria

Santa Maria River Santa 1873 1120 60
Maria * * *

San Antonio Creek Santa 206 :-'
Ynez

Santa Ynez River Santa 901 421 47
Barbara

Santa Ynez Mtns Grp Santa 420 2
Barbara -

Ventura River Santa 275 94 34
:Barbara

Santa Clara River Santa 1690 590 35
:Barbara

Calleguas Creek Santa 323 -

Barbara
Total 6453 2317 36

Source: Brownlie and Taylor (1981)
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TABLE 4.2

River Features, South Coast Region

River or Stream Length Maximum Slope Other
(approx) elevation Range Features
Mi

Arroyo Grande 12 * 3100 .008* Upper reach
controlled

Santa Maria River 130 ** 8800 0.002- Cuyama watershed
0.02 controlled

Santa Ynez River 81 6600 0.002 - Upper half
0.04 controlled

Ventura River 30 5000 0.01 -
0. 05 ''''

Santa Clara River 68 8830 .006 Upper watersheds
controlled

Calleguas 30 2100 .006 Terminates in
Mugu Lagoon

* below Lopez Dam A

** includes Cuyama River length
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TABLE 4.8

Major Forest Fires, South Central Region, 1910-1975

Year M/Day Location/Name Watershed Area Burned
Acres

1912 10/14 Branch Mtn Cayama R 12000 %

1913 9/27 Huasna Cr Arroyo Grande Cr 13500
I e 4kI

1917 6/15 Carpenteria Santa Ynez Gp 20000

1917 6/15 Matilija Ventura R 28320

1917 9/28 Sespe Cr Santa Clara R 46700

1919 10/ Pacoima Cyn Santa Clara R 72500**

1922 8/4 Cuesta Arroyo Grande Cr 11860

1922 9/ Mint Cyn Santa Clara R 15900

1922 9/11 Sycamore :Cuyama R 26560

1922 9/14 Kelly Cyn Sisquoc R., 59600
Cuyama R

1923 8/2 Sweetwater Sisquoc R 27000

1923 9/1 Oso Santa Ynez R 70000

1927 8/7 Rinconada Arroyo Grande Cr 13640

1928 9/1 Piru Cr Santa Clara R 39400

1928 9/1 Aliso Cyn Cuyama R, 42800
Sisquoc R .

1929 9/15 Sully Cuyama R 21000

£_- 1929 10/ San Antonio Cr Ventura R 26800

1931 8/25 Toro Cr Morro Bay Grp 13000

1932 9/7 Matilija Ventura R, 219254 (a)
Santa Clara R

1933 8/19 Indian Cyn Santa Ynez R 30800

1944 8/26 San Marcos Santa Ynez R 12080

(continued on next page)
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TABLE 4.8

Major Forest Fires, South Central Region, 1910-1975
(cont.) I

* a a Acres

1948 : 9/12 :Wheeler Sp :Ventura R, : 25885
Santa Clara R

1949 : 10/31 Thousand Oaks :Calleguas Cr 19100

1950 7/3 Pine Ridge Cuyama R : 15100

1953 : 7/10 Big Dalton :Cuyama R, : 73450
* . Sisquoc R -

1955 9/6 :Refugio Santa Ynez Grp, * 84770

aSanta Ynez R

1955 11/7 Sycamore Cyn *Santa Monica Mtns: 13100**

-1956 : 11/29 :Arroyo Sequit Santa Monica Mtns: 16200**

1960: Magic Mountain Santa Clara R : 28600

1964 ::Dry Canyon :Santa Clara R : 13500

1964 : 9/22 :Coyote :Santa Ynez R, : 67000
a *Santa Ynez Mtns

1967 : 10/15 :Thousand Oaks :Callequas Cr : 26900**

1967 : 10/15 :Santa Paula C :Santa Clara R : 20400

1967 : 10/16 :Timber Cyn :Santa Clara R : 11400

*1970 : 9/25 :Santa Susana Mtns: Santa Clara R : 115472**

1970 ::Mint Cyn :Santa Clara R : 24700

* 1971 : 10/6 :Romerso Santa Ynez Mtn& 14538

1972 : 8/22 :Bear *Sespe Cr . 17150

* **Includes area burned in South Coast Region.

*(a) Largest recorded fire in California.
Sources: Caltech EQL Fire Maps,

Wells (1982)
Los Padres National Forest Fire Maps
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5.0 Special Problems and Techniques

This section is provided to give guidance on special problems in the
analysis of hydrologic data.

A. Double-Mass Analysis

Double-mass analysis is used to check the consistency of many kinds of
hydrologic data by comparing two related series of quantities. In general, one
plots the cumulative values of one series against those of another. An example
is the plotting of cumulative runoff over a period of time versus the accumulated
sediment in a reservoir over the same period. This representation allows a quick
determination in changes in the sedimentation pattern, as might be caused by a
forest fire. Sudden breaks in the slope of the resulting curve often indicate
significant events which occurred, such as forest fires, major intense storms,
landslides, etc.

This technique is not limited to sediment data, and can be applied to a
variety of variables, such as cumulative rainfall versus cumulative river
discharge, to determine the effects of urbanization or control structures. The
only difficulty lies in the interpretation of the results, as several factors may
cause breaks in slope, some of which may be unknown, or at least unknown to the
interpreter. In some cases, the relationship between the cumulative variable may
not be linear, so some caution must be used. "'-

*% .%

This technique can also be used to check consistency in data, such as the 5%

comparison of one rain gage or (stream gage) to other nearby gages.

For a more complete discussion see Dalen et al. (1973).

B. Sediment Delivery to the Coast

Since measurements of sediment are nearly always made within a few miles of
the coast, this is not, in general, a difficult problem. However, in some
cases, such as in the Santa Margarita River and many creeks in the San Diego
Negion, the stream discharges to a lagoon or marsh, and the sediment delivery to
the coast is much less than that measured a few miles inland. In the case of the
Santa Margarita River, a berm normally forms and is only broken in high flows,
so that much of the sediment eventually gets to the coast, but not necessarily at
the saute time as was measured.

In these case, the good solution is to make surveys near the stream
terminus. As this is an expensive operation, care should be taken in selecting
rivers for survey. Brownlie (1981) found that, for example, Calleguas Creek
discharges considerably more sand and gravel to the coast than do any of the
streams in the Sari Diego Region. Despite the fact that Calleguas Creek ends in a
lagoon, it might be chosen for study before a stream in the San Diego Region,
simply because it is likely to be a more significant source of sediment.
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C. Streamflow at the Coast

This problem is somewhat less difficult than the previous, in that nearly
all the water which passes the last gage arrives at the coast. The problem is
usually one of determining losses (such as diversions, ground water, recharge
etc.) and additional runoff from the unmeasured drainage area. In almost all
cases, except small streams, the additional drainage area is small and the
additional runoff can de determined using rainfall records in the unmeasured
drainage area.

For small streams, and streams which are unmeasured, estimates must be made, 1k
again using rainfall records for the region. Determining runoff can be tricky,
and it helps to have a similar gaged watershed nearby, since that makes estimates
of soil moisture effects, ground cover effects, and slope effects somewhat
easier. Double-mass analysis of rainfall-streamflow may also be of use here.

.9..
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2. Stream gages in San Diego County, with location map. From the
San Diego County Flood Control District
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O*A*G COJNrY £RVI NM(MYAL MA"MLW AGIECY

ACTIVE STREAM-GAGING STATIONS

OCEMA DISCHARGE SUMMARY

OCEMA MOMENTARY MAXIMUM MINIMLM IMEAN TOTAL 4.

NumER STATION NAME PEAK DAY DAY DAILY VOLUME
L/S DATE L/S L/S L/S DAM-_

2 ruilercun Creek at Richma.n Avenue. Vullerton 78100 UJ-01-83 .2900 5 403 12560

4 Allso Creek near Jeronimu Road. El Toro 47300 02-27-83 4390 0 118 3670

5 Arroy. Tribuco i m Casio Cipiscran. 69100 02-27-Ui 12600 0 698 21900

122 Santa %na River it Imperlal Higlhway 24dIJ00 03-01-au 15800 550 161OU 0700O

152 Alameda Stars Channel. Orange 42200 03-01-83 7730 0 - -

207 wecmIn.%ter Chan..ul at Beach Blvd. 41900 03-01-83 7900 0 -

211 Ere:% Creek at DarlIImigt,, Avosue. Buena Park 50300 03-01-83 16700 17 162 12100

zJ C..,b)-n Canyon Dversion Channel. Analielm - - 0 - -

214 S.snc1lagO Creek at Villa Park D1am 34001 0j-03-83 22700 0 860 27300

216 I- K.h.a - Irvine Chaillne. at 1yfurd Road 142000 03-01-83 22900 17 281 8870

217 t*jat Garden Grove - Whotervbura Channel. Hunttigton 8edach 34000 03-01-83 24200 8 6JO 13500

218 Uso Creek at Crown Valley Parkway. Mission Viejo 139000 02-27-83 17400 12 367 11500

220 Santa Ana - Delhi Channel at Irvine Avenue 123000 03-01-83 39300 16 467 16300

222 Liguna Canyon Channel at Woodland Drive 39a00 03-01-83 3820 5 89 2800

I f.

USGS HISTORICAL DISCHARGE SUMMARY

STATIONS IN OR AFFECTING ORANGE COUNTY

DRAINAGE PERIOD OF HISTORICAL OATA

STATION NAME AREA RECORO MOMENTARY PEAK TOTAL RUNOFF IN AM"-

Km FROM TO L/S IATE MAXIMUM YEAR MINIMUM YEAR

flrea creek below Brea Dam 55.9 1941 a 48100 02-18-80 18700 1980 1 1951

Carbon Creek below Carbon Dam 50.5 1961 * 12600 02-25-69 32900 1962 3 1972

Fullerton Creek belo Fullerton Dam 12.8 1941 a 8860 01-25-69 3610 1980 0 1951

San Diego Creek near Irvine 104 1949 a z18000 02-16-80 31300 1980 0 1951

San Juan Creek at San Juan Capistrano 303 1969 A k300 02-25-69 132000 1980 533 1972

San Juan Creek at San Juan Capistrano 274 1928 1968 368000 03-02-38 61700 1941 0 1951

S.snta Ana River below Prado Dam 3860 1940 C 211000 02-21-80 151000 1980 34700 1961

Prior to Prado Dam Construction 3860 1930 1939 z830000 03-02-38 14700 1938 16100 1939

Santa Ana River at Santa Ana 4400- 1923 a 1131000 03-02-38 500000 1980 108 1951

Santiago Creek at .odleska 32.4 1961 a 184000 03-02-38 47000 1969 193 1963 t

Santiago Creek at Santa Ana 246 1928 * 187000 02-25-69 64000 1969 30 1961

. Station currencly 2collecting data
Excludes 2.000 km above Lke Elsinore

0 Approximately 1.7 million L/S is not included because It broke out at the river channel upstreas at

the gaging station

A,5
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4. U.S. Geological Survey descriptions of major stream
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11013500 TIJAN RIVER PEA5K NESOR (2CAl ot f et

LOCATO.-Lat 3233'06' long 11705001, on line between secs.3 and 4. T.19 S.,* R.2 W.. Son Diego County,

DRAIAGEARZ.--.69 Ni (4390km2(. of which 1.236 mi' 13,201 a) are in Mexico.

PEIDO EOD -- coe 94t September 1915, October 1936 to December 1951 (diecontintuwe.I
GAE-Wat~r-staqe recorder. Datum of gage is 15.14 ft 44.615 a) National Geodei V Otia Daumpf19
Seo wUP 1735 for history of changes prior to Aug. 5, 19S.

RCMARKS.--Raerda poor. Flow regulated by Morena Reservoir, capacity. 50,210 acre-ft (61.9 ha') and Barrett
Reservoir, capacity. 44.760 acre-ft (55.2 ha in the United States. and Rodriquez Reservoir
(station 110132001 in Mexico. Water diverted from Cottonwood Croek at Barrett Dan by Dulzura conduit to
Jamul Creek. AVERAGE DISCHARGE represents flow to the ocean regardlesa of upstream development.

* COOPERATIO. --The International Boundary and Water Comiagion provided gage-hetght record for period Oct. 1
to Dec. 31.

* AVERAGE DISCUAacE.--46 years. 45.8 ft4Ia (1.30 usIa). 33,180 acre-ft/yr (40.9 ha's/yr).

* EXTREMES FOR PERIOD OF RECORD (SINCE 19361.-Maximum discharge. 33.500 fts (949 as/a) Feb. 21. 1930. gage
* height. 8.70 ft (2.652 a), affected by channel outbreaki maximum gage height, 11.50 ft ().S0S al
* Jan. 30, 1930. prior to channel outbreak And Major river movement caused by February 1960 floods,

no flow parts of each year. ,g0..

EXTREMES FOR PERIOO.--Naximua discharge. unknown, maximum gage height. 4.16 ft (1.268 al Nov. 23, no flow
many days.

135. Tln Juana River near flaator, Calif.

LO~jton.--lat 32305OS. loa- 1170,00. on ine between se0s.3 arid 4. T.19 3.. 3.2 V..
n7WHIatreaml Olde Jf County hihwy bride, 1.7 alles south of Nestor end 2.9 mle.s

upstream from South.

*MIn.Aara-.' s16! q ml. of Wh~ch 1.198 eq at is in lbico.

Rec,~rds SVlal.-,tbr1914 to September 1915. October 19ZP6 to Septeer 1960.
* _.---Wtr-tag rsci)rder. Datum of ~ to15.14 tt above mii sea leve?.. Zct. 1.

1.314. 1,; Sept. 30. 1915. reference point at SSW Slte at man sea a.vol datum. Oct. 1.I 196. to Apr. 9. 193J5. water-stage meconder at different datum. Apr. 10. 1953, to
A~d. b. 1958. at sit. 2 miles upstream at different datum.

ATO .-- 23Ch years (1914-15. 1936-60). 44.5 cfs (32.220 mere-ft per year);
0 ~'jmY man 413chargs. 8.0 cfa (5.80C acre-ft per year).

E3ItrTmS.--193G-i.J: R&zLMi dlactmrge. 17.700 cfs Peb. 7. 1937 8860 eigt 8 .20 ft. at
3!?ThO-nt datum) * from ratl.._j curve eStended &Dove 2.000 cfs n b&813 Of vOloclty-depti
relatlof. and Cross setln star peak; no flow for parts of each year.

%00 3eak.--r.00 ropil~tod by forenA and ftrrett Reservoirs in the United States. and Rod- -IrIjuez Reservoir rIse* prv:edtng pege) in Nozlca. Water diverted from Cottonwood Creek
a' s: rrett Dam by Di'z-.ra conduit to Jaml Creek.



TIJIUANA RI[VER BASIN 1-

11013S00 TIJUANA RIVER NEAR NESTOR, CA

LOCATION-Lat. 32330*.d

[,OAT N.*f~a )2]1'6
° .

long 117"05'00°. on line between SetS.) and 4, T. 19 S.. R.2 W., Ian Diego County, i
'

Hydrooloi Unit 1E007039, an downstream side of Ho11Latec Street bridge, 1.7 mi (2.7 ko) south of Nestor, %
and 2.9 ex. (4.7 kml upstreamu from mouth at Pacific Ocean. ,,.1

m

DRAINAGE AREA.--t,69S mks (4,390 kmas, of which 1,236 mks 13,201 km
A
) are in Mexico. %

PERIOD Of RECORD.-Octobitr 1914 to September 191S, October 1936 to December L981 (discontinued).

CAGE. --Weter-staq. record.,. Datuss of gage is 15.14 ft (4.615 a) National Geodetic VertiLcal Datum of 1929. "-
See WSP 173S for histor-y of changes prior to Aug. 1., 19SI•

REMARK S. -- Records poor. Flow regulated by Mqorena Reservoir. capacity. S0.210 acre-ft (61.9 hms} and Barrett
React /oic, capacity, 44,760 acre-ft I55.2 hm') in the Onittd Staes, and Rodriquez Revorvoir
(station 11013200) in Mexico. Water diverted from Cottonwo)od Creek at Barrett Dam by Oulzure conduit to"'
I&-ul Creek. AVERAGE DISCHARGE represents flow to the ocean reg)ardleso of upstream development. '

COOPeRATrON.--Tlhe International Boundary and Water Commission provided gago-hoiqht record for period Oct. I
• to Dec. 11.

AVERAGE DISCHARGE.-46 years. 45.8 ftl/s (1.30 ml/e), 13,180 acre-ft/yr (40.9 has/yr).

EXREMES r RIO . Or RECORD (SINC ,I,6)•--mall-.. discharge, 3,00 fts/. (949 .s9) Fe. 2. 1,,0.,. ag-
height. 8.70 ft (2.652 ml, affected by channel outbce~ki maximsum gag& height, 11.50 ft (3.50S m)
Jan. 30, 1980, prior to channel outbreak and major river movement caused by February 1900 flood8es -.
no flow parts of each year...-"

EXTREMES FOR PZRZOO.--Kaaimum discharge, unknownt maximum gag* height, 4.16 ft (1.268 =I Nov. 281 no flow '*"ny days. ... ,

TIJU ANA RIVER BASIN

11013500 TIJUANA RIVER NEAR NE STOR. CA--Continued

WATER-QUALITY RECORDS .. %

PERIOD OF DAILY, ,CoD.-- .,lATER TEMPERATURS: October 1969 to September 19S8 (discontinued). u

SEDPEION0 RECORDS: October 1969 t September 197 (discontinued). 61 d oi )

REAR[S. --Sediment table omitted for n14 fl periods October to December and July to September.

EXTREME S FOR PERIOD OF DAILY RECORD.--]~SEDIMENT CONCENT1AToONSr taximuo dacly mean. 10.000 mg/L Mar. 1. 1978; minimum daily mean no flow for
Rcricmany days each year. .

. u SEDIMET DSCHARGE: MaxmAum daily flaw0O0 tons (111.000 e lec tons) Mar. 1. 197 1 minimum dailye n tons

for many days each year.,--

EXTREME S FOR CURJRENT YEAR.-- "SEDIMENT CONCENTRATIONS: Maximut daily oean. 10.000 an/L WMr. 1; minimum daily men. no low aor rmny days.

SEDIMENT DISCHARGE: Maximum daily. IZZ,000 cns (111.000 metric tons) Fae. 1; min 16um daly.0 tons
for many days.

T NA I-S

1101500 IJUAA RIER NAR NSTOR CA-Contnue

WATER.QALI•'fR-CORD

EXTREMS FORPERIO OF DALYREORD.-
SEDIENTCONCNTRTION: Mximu daly ean.10.00 m/L ar. , 176;minium ailymea, noflo-fo

SEDMET DSCAR.:.axiumdai..1. ,0 tons (1.00 mei t .._.Ma .1 1973; ..mu dail. 0 tons..::::



e, •

SAN DIEGO RIVER BASIN

II02ZS00 SAN DIEGO RIVER NEAR SAN4TEE. CA

LOCATION.--Lat 32*49'29", long 117*03'17". in Ex Mission San Diego Grant, San Diego County, Hydrologic Unit
18070304. on right bank in Mission Gorge. 0.2 mi (0.3 lin) upstream from left tributary, 6 mL (10 ka) west of
Sante. and 18 mi (Z9 kin) downstream from El Capitan Reservoir.

DRAIN4AGE AREA.--377 mi (976 i)

PERIOD OF RECORD.*--ay 191Z to December 191S, March 1916 to current year. Monthly discharge only for some
periods and yearly estimates only for 1924-2S, published in WSP 13IS-B.

GAGE.--Water-stage recorder. Altitude of gage is 180 ft (54.9 i). from topographic map. Prior to Nov. 10. 1920.
nonrecording &age at site l.S mi (2.4 a) upstream at different datum. Nov. 10, 1920, to Dec. 1, 1954, witer-

4 stage recorder at present site at datum 1.0 ft (0.30 m) higher.

REMARKS.--Records good. Flow regulated by Cuyamaca Reservoir. capacitv, ll.S40 acre-ft (46.7 h=). El Capitan
Reservoir (station 11020S00), and San Vicente Reservoir (station LIOZZOOO). Diversions by city of San Diego
for municipal supply and by Helix Irrigation Di..trct. AVERAG.E DISCHARGE represents flow to ocean during
period of record, regardless of upstream development.

AVERAGE DISCHARGE.-68 years (water years 1913-1S, 1917-81), 24.9 ftl/s (0.70S m3/s). 18,040 acre-ft/yr
(22.2 hm'/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 70,200 ft3/s (1.990 m)/s) Jan. Z7. 1916, based on slope-
conveyance computation of peak flow. gage height, ZS.l ft (7.651 m). from floodmarks. site and datum then
in use; no flow at times in some years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge , 1.370 ftl/s (38.8 m*/s) Jan. ZS; sage height. 8.50 ft (Z.S91 ml.
from rating curve extended above 200 ftl/s (S.66 a'/s); minimum daily, 1.! ft /s (0.034 m'/s) July 6.

SAN 31EGO RIVER BASIN

11022S00 SAN DIEGO RIVER NEAR SANTEE, CA--Continued

WATER-QUALITY RECORDS

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: October 1970 to September 1978 (discontinued).
SEDIMENT RECORDS: October 1969 to September 1978 (discontinued).

EXTREMES FOR PERIOD OF DAILY RECORD...
SEDIMENT CONCENTRATIONS: Maximum daily meA, 830 .g/L Jan. S, 1978; minimum daily mean. 0 mg/L on many days
in July and August, 1976 and August . 1977.SEDIMENT DISCHARGE: Maximum daily. 3,230 tons (2.930 metric tons) Jan. 15, 1978; minimum daily, 0 toni on many days
in 1969. 1970, 1976 and 1977. I,17;mnmmdiy osa aydy

EXTREMES FOR CURRENT YEAR.--
SEDIMENT CONCENTRATIONS: Maximum daily mean. 130 mg/L Jan. IS; minimum daily mean, 2 mg/L on several days during
December.

SEDIMENT DISCHARGE: Maximum daily, 3.Z30 tons (2.930 metric tons) Jan. 15; minimum daily, 0.01 tons (0.01 metric
tons) many days during October, November, and December.

---

-a %"*



SAN OLEGUITO RIVER BASIN

11030020 LAKE HODGES NEAR ESCONDIDO, CA

LOCATION.-Lat 3P02'41', long 117107'39', in SESEN84
1
, sec.10. ?.13 S., R.2 W., San Diego County, Rydrologic

Unit 18070304. 20 ft (6 m) upstream from right upstream end of Hodges Dams on San fliequito River, 6.4 mi
(10.3 km) southwest of Escondido. and 20 mi (32 km)( southwest of Sutherland Reservoir.

DRAINAGE AREA.-303 oil (785 km'). 6

PERIOD OF RECORD. -October 1945 to September 1968 (published with San Diequito River at Lake Hodges. station

in file$ of San Diego County Department of Sanitation and Flood Control.%

GAGE.-Nonrecording gage. Datum of gage is 200.0 ft (60.96 m) National Geodetic Vertical Datum of 1924 (levels
by county of San Diego); gage reading* have been reduced to elevations NOVO. Prior to Oct. 1, 1972,
nonrecordinq gaqe at site 800 ft (244 ml upstream on right bank at same datum. October 1972 to current year,.
supplementary water-stage recorder used for flood warning only on left upstream face of dam at sarwi datum.

REMARRS. --Reservoir is formed by multiple-arch reinforced concrete dam, constructed in 1917-19. Storage began s
in February 1919. Capacity table based on a 1948 survey; table dated Sept. 10, 1951. Capacity of reservoir
at Spillway level, 33.550 acre-ft (41.4 hm(l, elevation, 315.0 ft (96.01 m). Dead storage below lowest
outlet. 1.160 acre-ft (1.43 hm5(, elevation. 294.0 ft (77.42 a) included in these records. Reservoir can be
drawn do.n to 207 acre-ft (255.000 m'(. elevation. 240.0 ft (73.15 ml by pumping. Water drawn from Lake
Hodges passes through a conduit to San Dieguito re-regulating reservoir, from which it is released as
required for municipal use. Flow regulated since July 1954 by Sutherland Reservoir (station 11024000).
Diversions for irrigation above Lake Hodges.

COOPERATION. --Gage heights were furnished by city of San Diego. Utilities Engineering Division.

EXTREMES FOR PERIOD Of RECORD (1945-68 AND SINC:E 1972).-Neximum contents, 41,620 acre-ft (51.3 hmss(,
spLl1ing. Feb. 21. 1980. elevation. 321.50 ft (97.993 a); minimum, 114 acre-ft (141,000 m(1 Oct. 31. 1965.
elevation. 235.80 ft (71.872 mi.

EXTREMES FOR CURRENT' YEAR.-aximum contents observed, 35,850 acre-ft (44.2 hm'L. spilling, Mar. 18, elevation.,2
316.82 ft (96.567 m); minimum observed, 26.530 acre-ft (32.7 hm'( Nov. 26. elevation. 308.82 ft (94.120 Mi.

SlDLWJI?O) RIMD MSJJ

300. San Dieguito River at Lake Had a. Calif.

ix t*.--Lat 33*,2'4d" lon '17'33% In Ut=65W, see.18. T.13 S.. R.2 W., or. rp
St r .0streaa irow ag Hodges Da and 6.2 n'le Srutlhmest 3f £ZC~ndidc.

Re 4asa: .AL.!- --janwary 1916 t; SeeteMer .360. &3bisfe asrwar Berriaz~o' prior t:
C1D . w. ~ as near Eac.,rd:jc October .2C t3 Spter IAS.

G .-4tff ag re4 iceda!.j. :t. :r jar Is 2;0- ft *.love swan Sea .e*vel. PrI..
&r-rY11. Safft SW. At SAM Site at liferent 3.at.1B %prl.r It, competion of

dern.

Rliemaras -- Avcros ..t t~ta. Inf.-m repreaert all trie enter -nacn.':.4 L.axme &)~S Includr4
.'r. tte lakt And su4p;.emerta; water fromn Cc.r; R*,. _,e.vered lhrG.,J.0-

aQ..ed,..-f Saf t edc C-.nty dater AL.Encrtty. Tcta. Irnf-; cuflW.t*,1 nr tas of C
-r- '_ at-risge. release 3rert, 3&:... leexago. aria evapzrt,~. Recoras f net
.1. .. ca..e Sp.enta. meter fr-..s C _s, RIver. Capactty ata area rat'nga fi-r

.adt are Laie,2 2f a zus3.rvey r. Ae~ Acrntrly evaFcratilor. fr: :axe s.rf'ace computed
Z*S ~s* .: evaPret'lr. f-.2s ;&...pr. ujslr~g cz~fr'c'#nt f2 - L'. Since 0ctooer

.,I*, eval.-r'c~n c~l OY SISA3-tr~jiser Method. CSpac~ty rake at Splillway lev*el
gsge neVitv. rt'. .2,.bz, acre-ft. Deed st..r,. 1.16C acre-rt below lowest

t2Ot At 4100 mei-4nt b4a.. f%. t-%C:..,d '. these rec.~rda. Water drawn from Lake PAodge
,aSSt7!lrO..;t a e-r..J'.:t t- ;&r Zle(.:t_ rvv at:, re5.-v:ir. 'rCm Whichl It 13

re.t&seu as .V-:.rea C-17 W3ut'Ci;&. 3.e 1%ersl'sr tzr 'rrgat4tn acove Lake Hodges,
3*(:te ~.ke J.y :134 tj Sutmran. Re a*rv zcl.r.

- S.....................-- ... ... ..- - ... ... ... ...



SAM LOIS SET RIVER BASIS U p.J

11042000 SAN LOIS REY RIVER AT OCRANsiot. CA
MNational atresm-quality accounting network station) j

LOCAflOU.-Lat 33112148". long 117?221331, in SWSEzuSM sec.14. T.11 S. . 3 W., San Diego County, Rydrolosic
Galt 13070303. on right bank 0.7 . 1 1.1 kal upstream from bridge an Interstate Righway 5. 1.1 NJ (1.0 hal
upstream from mouth. and 1.2 al 4L.9 kal north of Oceanside. '

ORAIMG ARKA.-55SS *jS 11.400 ha).

WATER-OISCUAMR R2CORDS

PERIOD OF RSCO.-Apci1 1912 to September 1914 (published as 'near Oceanide), January 1916. October 1929 to
January 1942, October 1946 to current year.

GAG.--Water-otage recorder. Altitude of gage is 20 ft (6.1 m), from topographic -ap. April 1912 to
September 1914. nonrecording gage at site 0.3 mi (1.3 h.) upstream at different datum. January 1916,

nonrecording gage 0.2 mi (0.3 ha) downstream at different datum. Prior to Oct. 1. 1576. at datum 10.00 ft

REMADZS.-Racorda fair. Flow regulated by Lake Renshaw, capacity, 194,300 acre-ft (240 hPm') since 1923. Several
diversions for irrigation and domestic wie above station. AVERAGE DISCHARGE represents flow to ocean during
period of record regardless of upstream development.

AVZRME DISCEAM.--50 years (water years 1913-14, 1930-41. 1947-12), 3L.6 ft'/s (0.895 m'Is), 22,390 acre-ft/yr
(28.2 hm/yr).

EXTRMES5 FOR PERIOD OF RECnOR.--aisk diacharge, 95,600 ft/o (2,710 msl Jan. 27. 1916, from hydrograph based
on discharge maurnmentsat no flow for several months in som year.

CTMWPE FOR CURRENT YSAR.--Nsgiam discharge. 5,730 Wt/o (162 m3/*l Mar. 11, go height, 10.73 ft (3.296 m1,
minimum daily, 4.1 Wt/o (0.116 m'/8) Aug. 7, 3.

- sam3 LMl UT RrW 3311

43C. lam U118 "e River at OceaNsie lf .P.,

La1auon.--t 33012144% long 1?23'33', In V OWgu* s~c.141 '11 342!.S V. on right
V-AJ.7 all* upstrea r bridge an u. S. a oway 101, .i. mlea utream from mouth.

Ed1.2 all** north of Oeanaide.

O"'na"m.--63 9 a4 01.

April 1911 ~194 to SeatmepS1 pbitembeS rO O"AS6g. -u
L1~o~r;; to Jury 1942. October 194 towa September ~ ' 193aQ.

-- vterstae rcorer.Altitude of gage is 20 ft (tr= topogrophic sup). April
A%-2to Septemoer 1914. staff gaat sit@ .thra*-quaarters of a alla upstream at differ-

gnt 3atup. January 1916. stfg a qua spo a al downstream at different datum.

Aytyg4liav. ;-2 years ( 1912-14. 19It-414 1946-40. 19.0 cta 1s(. aezy-ft per
aqrl ana yearly man discarges. i.. efa (72C S cre-ft p~rr year).

~ -- 912-4. 11 9tit42. 1946-6.; Naau diacharge. 96.600 Cts Jan. 2% 1916;.no -s for several aon.Ps In oehyear. "

Remas. -lou rerlao by Last* Renshaw. Severs! dlvoreln abv statlon. OAverag dia-
-nrV repwreartS fboe to ocean during period of record. regardless of upstresa develop-N



SAN LUIS REY RIVER BASIN

11042000 SAN LUIS REY RIVER AT OCEANSIDE. CA
t\ational stream-quality accounting network station)

LOCATIJN.--Ljt 331.'18", long 11722'33", in SWt.SE'.SW., set.I4, T.I S., R.S W., San Diego County. Hydrologic

Unit 18070305, on right bank 0.7 mi (1.1 km) upstream from bridge on Interstate Highway S, 1.1 mi (1.8 kin)
upstream from mouth, and 1.2 mi 1.9 km) north of Oceanside.

DRAINAGE AREA.--558 mil (1,450 koz).

WATER-OISCHARCE RECORDS

PERIOD OF RECORD.--April 191: to September 1914 (published as "near Oceanside"), January 1916, October 1929 to
January 1942, October 1946 to current year.

GAGE,--Water-stage recorder. Altitude of gage is 20 ft (6.1 m), from topographic map. April 1912 to j
September 1914, onrecoring gage at site 0.8 mi (1.3 km) upstream at different datum. January 1916,
nonrecording gage 0.2 mx (0.3 km) downstream at different datum. Prior to Oct. 1, 1978, at datum 10,00 ft
(3.0R 8 M) lower . ocan

REMARKS.--Records poor. No gage-height record Nov. 14to Jan. 8, J tn. 31 to Feb. 19, and Apr. 12 to July 16.

Flo regulated by Lake Henshaw, capacity, 194,300 acre-ft (240 hm ). Several diversions for irrigation and

domestic use above station. AVERAGE DISCHARGE represents flow to ocean during period of record regardless of

upstream development.

AVERAGE D:SCHARGE.--48 years (water years 1913-14. 1930-41, 1947-80), 30.4 ftl/s (0,861 a,/s), 22,020 acre-ft/yr " -
(27.2 hm'/yr).': .

EXTREMES FOR PERIOD OF RECORD. --Maximum discharge, 9S,600 ft'/s (Z, 10 a'/s) Jan. 27, 1916, from hydrograph based

on discharge measurements; no flow for several months in some years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 25,000 ftl/s (708 mJ/s) Feb. 21 gage height, 14.00 ft (4.267 a);
maximum gage height, 15.83 ft (4.825 m) Jan. 29; minimum daily, 3.6 ft'/s (0.10 m'/s) Oct. 1, 12.

LOS PENASQUITOS CREK BASIN

11023340 LOS PLNASQOUITOS CREEK NEAR POWAY, CA

LOCATION.--Lat 32-56'35", long 11707'15', in Lo Penaequitos Grant, San Diego County, Hydrologic Unit 18070304,

on left bank 1.0 mt (1.6 km) downstream from Cypress Creek, and 5.5 mi (8.8 kn) southwest of Poway.

DRAINAGE AREA.--42.1 mil (109 km).

PERIOD Of RECORD. --October 1964 to current year.

GAGE.--water-stage recorder and crest-stage gage. Altitude of gage is 260 ft (79.2 01, from topographic map.

REMARKS.--Records good. Plow partly regulated by several conmervation reervoirs above station. Pumping from

wells along etreoa for irrigation. flow augmented by reclaimed water from Poway area.

AVERAGE DISCHARGE.--I years, 7.83 ft/s (0.222 ma/sI. 5,670 acre-ft/yr (6.99 mi/yr).

EXTREMES FOR PERIOD OP ReCORD.--Maximum discharge, 4,750 ftl/2 (135 ms/s) Feb. 21, 1980, gage height, 10.26 ft

(3.127 m) from rating curve extended above 1,400 ftl/s (39.6 ml/ol; no flow at ti se in 1968, 1972, and 1977.

EXTREMES FOR CURRENT Y)EAR.--Peak discharges above base of 400 ftl/s (11.3 m'/s) and maximum ():

Discharge Gage height Discharge Gage height

Date T Lm (It'-/)( (m'/@ Ift) 1m) Date Time (ftb/s (m/m) (ft) (m)

Jan. 20 1445 416 11.8 4.36 1.335 Mar. 17 1915 "1,860 52.7 7.31 2.22H

Feb. 10 1945 482 13.7 4.61 1.405 Apr. 1 141S 627 17.8 5.04 1.336

Mar. 14 19n3 698 19. 5.23 1.594

Minimum daily, 0.22 ft'ls 0.006 m'/) Oct. 20, 21.

SANTA MARGARITA RIVER BASIN

11046000 SANTA MARGARITA RIVER AT YSIDORA, CA

LOCATfON.--Lat 331S'40'. long 11720'4S', in MNWWa sec.18, T.10 S., R.4 W., San Diego County, Hydrologic Unit

18070302. On Camp Joseph N. Pendleton Navel Reservation. on right bank 7.9 m1 (12.7 UE) upstream from mouth

at Pscific Ocean at saselon* Road Bridge. Prior to Doc. 10, 1980, at @ite 6.2 m1 (10.0 ke) downstream.

DRAINAGE AREA.--740 0i0 (1 917 kD').

WATER-DISCHARGE RECORDS

PERIOD Of RECORD.--Pebruary 1923 to current year. Low-flow records not equivalent prior to Dec. 10, 1980, due

to instal lation of conservation ponds above downstream site.

GAGE.--Water-stage recorder. See WSP 1735 for history of changes prior to Now. 27, 1933. Now. 27, 1935. to

reb. 25, 1970, at site 5.4 ml 18.7 ki) downstream at different datum. Feb. 25, 1970 to Dec. 10, 1980, at *

sits 6.2 ms, (10.0 km) downstream at different datum.

REMARPS.--Records poor. Flow pertly regulated by Vail Lake since November 1948 (station 11042500(. Diversions

for Irrigation on Rancho California (formerly Santa Margarita Ranch and Pauba Ranch).

AVERAGE DISCNARGE.--S9 years, 33.9 ft-/s (0.960 m'/e(, 24,560 acre-ft/yr (30.3 hm3/yr).

EXTREMES FOR PERIOD Or RECORD.--Naxlmum discharge, 33,600 ft'/s (952 mi/l Feb. 16, 1927. gaqe height,

18.00 ft (5.486 al. site and datm then in use, on basis Of slope-ares measurement of maximum flov

maximum gage height, 18.80 ft (5.730 m) Feb. 18, 1980, possibly affected by tidel no flow for all or part of

most years.

EXTREMES FOR CURRENT YEAR.--maximum discharge, 4,120 ftl/s (117 m'/), Mar. 18, gage height. 7.60 ft (2.316 rlI

no flow many days.
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SAM LOIS REY RIVuR BASIN

11042000 SAN LOIS anT RIVER AT OCEANSIOR. CA
(liat~onal atroam-qulity accountlng network etationiUWCATIN.-Lat 53*12•4*, long 1172233*, in SWNSiSv% Oec.14• T.11 a., R.5 n.* San ie 1 . County, yroloeoOmit 13070303, on riqht bank 0.7 ml 11.1 km) upstream from bridge on InterState LCqhemy 5, 1.1 ml 11.3 Ru)

upstream from mouth. and 1.2 ml (1.9 mo north of Oceanide.

DRAINAGE AIEA.-558 alt (1.450 kna).

WRTLER-OI5CHNCUE R=0ftDS
PERIOD OF RECO.-Aprhl 1912 to Septembr 1914 (published as *ner Ocmanaide*), January 116, October 1929 to

January 142, Otober 1946 to current year.

GAGE.--water-etae recorder. Altitude of gaqe Ia 20 ft (4.1 l, from toporaphic map. April 112 toSeptmer 1914. nonreordinq gae at ite 0.8 ma (1.3 k) upstream at different datum. January 1116,nonrecordinq gqae 0.2 at 10.3 ]m? downstream at different datum. Prior to Oct. 1, 17, at datum iO.00 ft
(3.040 a) lower.

, JRUAJUt-ancorus faIr. lw reulated by Lake Renshaw, capacity 194300 acre-ft (240 hmA) ince 1123. Sveraldiverlons for irrigation and domtic us* above station. AVERAGE o0rSCARGR represents flow to ocean during
/" period of record regardless of upstream development.

AVERAGE OISCRA .- s0 years (vater years L13-J14, 130-41, 1147-02). 31.6 ft/a (0.O9S a/e, 22.190 acre-ft/yr
(23.2 bmIyr).

i TR U S FR E R O D OF RE ORD - axi Jm u d scharqe , 5, 00 ft'/ (2.710 m s/ *) Jan. 27, 191 . from hydrograph based

on discharge seasucemnta, no flow for several months In soe rears.
XTR S FOR CURRENT YeAR '-axLms. discharge. 5730 frl/ (12 Osl) Har. 13, gage height, 10.73 ft (3.26 mt)

" minImom daily, 4.1 ftes (0.116 nO/se Aug. 7, 1.

SAN LUIS RET RIVER BASIN

11042000 SAN LUIS REY RIVER AT OCEANSIDE. CA--Continued

WATER-QUALITY RECORDS

PERIOD OF IECORD.--Wter years 1969 to current year.
CHEMICAL AJNALYSES: January 1970 to September 197g.
BIOLOGICAL DATA: January 197 to September 197.
WATER TEMPERATURES: water years 1971 to current year.
SEDIMENT RECORDS: Water year 1969 to current year.

PERIOD OF DAILY RECORD.--
"" WATER TEMPEJATURES October 1970 to current year.

SEDIMENT RECORDS: October 1961 to September 1973 (discontinued).

EXTREMES FOR PERIOD OP DAILY RECORD.- 2 a l
SEDIMENT CONCENTRATIONS. Maximum daily ean. 5.580 g/IL Jan. 17, 1973; minimum daily. 2 ag/L on severAL days
in 197Z and 1971. 7 m u.0 s

SEDIMENT DISCHARGE: Maximum daily. 59,700 tons (S4•200 metric tons) Jan. 17, 1973; minimum daily, 0.01 tons (0.01
metric tons) Nov. 4. 1969.

EXTREMES FOR CURRENT YEAR.--
SEDIMENT CONCENTRATIONS: Maximum daily sean. S.SSO mg/L Jan. 17; minimum daily. 6 mt/L Oct. 2-4.
SEDIMENT DISCHARGE: Maximum daily. S9.700 tons (34,200 metric tons) Jan. 17; minimu daily, 0.02 tons (0.02

*. metric tons) Oct. X-7.

SAN LUIS RET RIVER BASIN

11042000 SAN LUIS REY RIVER AT OCEANSIDE, CA--Continued

WATER-QUALITY RECORDS

* PERIOD OF RECORD.-Water year 1969 to current year.
CHEMICAL ANALYSES: January 1973 to September 1972.
BIOLOGICAL DATA: January 1973 to September 1973.
WATER TEMPERATURES: water years 1971 to current year.
SEDIMENT RECORDS: Water year 1969 to current year. ..

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES; October 1970 to current year.
SEDIMENT RECORDS: OOctober 196s to September 1978 (discontinued).

EXTREMES FOR PERIOD OF DAILY RECORD.-- J 1uoSEDIMENT CONCENTRATIONS: Maxima daily ean. 5•50 mg/L Jam. 17. 1973; minimm daily, 2 mg/L on several days
i n 1 9 7 Z a n d 1 9 7 7 . 1 7ii .s

SEDIMENT DISCHARGE: Maximum daily. 59,700 tons (S4,200 metric tons) Jan. 17, 1973; uinmum daly• 0.01 tons (0.01
metric tons) New. 4. 1969.

EXTREMES FOR CURRENT YEAR. --
SEDIMENT CONCENTRATIONS: Maximm daily mean, 3,380 mg/L Jan. 17; Minimum daily, 6 mX/L Oct. Z-4.SEDIMENT DISCHARGE: Maximum daily, 39,700 tons (34,Z00 metric tons) Jan. 17; minimum daily, 0.O tons (0.02
eatric tons) Oct. 1-7.

........................................................
----------------------------------------------------------------------------------



SANTA KAAGAJITA RXVR l BASIN %

1104600 SANTAMARGARITA RIVER AT ISIDORA, CA

LOCATION.-Laet 33*1'40', long 117°20'4,S in NW NW% soc.12, ?.10 S., R.4 W., San Diego County, Rydroloqic Unit
18070302, on Camp Joseph R. Pendleton Naval Rasrvation, on right bank 7.9 mi (12.7 kal upstream from mouth. ' #
at Pacific Ocean at IRasilono Road Bridge. Prlor to Dec. 10, 1930. at site 6.2 mi (10.0 kin) downstream.

DRAINAGZ AAEA.-740 Rig (1,917 ka'. *

WATER-OrSCRA RG RRDS

PERIOD Or RCOD.-ebr ary 1923 to current year. Low-flow records not equivalent prior to Dec. 10. 1930. duo
to installation of conaervation ponda above downstre a its.

GAGE.-Watar-ataga recorder. See WSP L735 for history of changes prior to Nov. 27, 1935. Nov. 27, 1935. to
Feb. 25, 1970, at site 5.4 .L (3.7 ka) downstream at different datum. Feb. 25, 1970 to Dec. 10, 1930, at

slte 6.2 mt (10.0 ka) downstream at different datum.

REMARS.-Records poor. Plow partly regulated by Vail Lake since November 1948 (atation 11042500). Diversions
P for irrigation on Rancho California (formerly Santa Margarita Ranc and Pauba Ranch).

AVRAGE DISCRARG.-S9 years. 33.9 ft-/l (0.960 a'/%), 24,560 acro-ft yr (30.3 hm'/yr).

EXTREMES FOR PERIOD OF R CORD.-Naximum discharge, 33.600 ft*/a 1952 m3/9) Feb. 16. 1927, gage height,
18.00 ft (5.486 mt, slte and datum then in use, on basis of slope-area masurement of maximum flowl
maximum gage height, 18.30 ft (5.730 m) Feb.- 18, 1980, possibly affec d by tidap no flow for all or part of

EXTRIMES FOR CURRENt YRAR.--Mansimum discharge, 4,120 ft*/a (117 as/s), Nr. 11, gage height. 7.60 ft (2.316 eli
no flow many days.

SANTA MARGARITA RIVER BASIN

11046000 SANTA MARGARITA RIVER AT YSIIXIRA, CA--Continued

WATER-QUALITY RECORDS

PERIOD OF RLECORD.--Water years 1969 to September 1973 (discontinued).
WATER TEMPERATURES: Water years 1969 to September 1971.

SEOMENT RECORDS: Water years 1969 to September 1978.

PERIOD OF DAILY RECORD.--

SEDIMENT RECORDS: October 1968 to September 1978 (discontinued).

REMARKS. --Sediaent table omitted for no-flow periods October to December.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SEDIMENT CONCENTRATIONS: Maximum daily mean. 13,000 mg/L Feb. 24. 1969; minimum daily mean, no flow for many
days each year.

SEDIMENT DISCHARGE: Maximum daily, 134,000 tons (484.000 metric tons) Feb. 24, 1969; minimum daily. 0 tons on
many days each year.

EXTREMES FOR CURRENT YEAR.--
SEDIMENT CONCENTRATIONS: Maximum daily aean, 6.360 em/L Mar. 1: minimum daily mean, no flow many days during

year.
SEDIMENT DISCHARGE: Maximum daily, 206,000 tons (187.000 metric tons) Mar. 1; minimum daily. 0 tons for many

'days during year.

.--

, - ,..



SAN JUAN CREEK EASIM

11046880 SAN JUAN CREEK AT $Am JOAN CAPISTRANeO. CA

* LOCATTON.-Lat 33*2931*. long 117 941, in SVNE, sec. 12. T.0 S.. R.1 W., Orange Countyr Rydroloqic Onit
1807030t. oan left bank 100 ft 190 ml above Camino Capistrano bridge. 0(.3 at (0.3 koD upstream from Arroyo F
Trabuco. and 0.6 at (1.0 kml south of San Juan CapistrAno.

DRAINAGE AREA.--117 via (303 ka~f.

WATER-DISCHARGE RECDRDS

PERIO Of RECOR.--October 1969 to current year.

GAGE. --iater-'taqAt recorder. Altitude of gage is 41 ft 120 a), from topographic map. Prior to Jan. 10. 1!179. at
Saturn 10.00 ft (3.041 a) higher. Prior to Auq. 29. 1979. at site 340 ft (90 ml downstream on downstream side
of b idqe.

REMARKS.- leords fair. no regulation above station. Capistrano water Co. diverts 3.0 mi (4.9 hinD upstream.
Various amounts of diverted water reacl% station as irrig(ation return flow and rising ground water. Oat& for
San Juai. Crook near San Juan Capistrano (station t1046500) previously collected at site 2.S ini (4.1; hal uo-

*streami was published as creek only and combined.

* AVERAGE DISCIARG.-13 years. 24.5 ft3/s (0.694 ms/sl, 17.7S0 acre-ft/yr (21.' he.'Iycl.

XXTREMES FOR PeRIOD or RECORD.--%4aximu. discharge. 14,700 ftl/s (416 s)/51. istimested. Mac. 4, 1479. g(age %eight,
7.0 It (2.13 nI., from floodmarka. site And datum then in uses on basis of slope-convoyance stadys maxim~um gage
height, 17.4 ft (5.44 mt reh. IS, 1960 (from floodnarks): no flow at times In so-.e years.

EXTRINES OUTSIDE PeRIOo or RECORD.-Plood of Feb. 2S. 1964, 22,400 ftf/s (434 ms/sl. at site 7.4 ai (4.S hin)
upstream, As station 11046800.

EXTREMES FOR CURRENIT YZAR.-Peak discharges above base of 200 ft2/s (S.66 m'/sD and maximu 15Jg

Discharge Gage height

Date Time ift./sl Wm/0I (ft) (s)

Mar. 17 2048 1.890 83.8 13.91 4.240
Apr. 1 1430 863 18.9 12.93 3.880O

Minimum daily. 0.10 ftl/s (0.003 al/s) Sept. 4.

MeN JOAN CRzER ShuNi

11046580 SAN JUAN CREEK AT SAN JUAN CAPISTRANO. CA-COntinued

WATE-O0ALITT ReCONDS

PERIO Or RECON.-Wter years 1971 to current year.
WATER TEMPERATURES$ Water year* 1971 to current year-
SWDIRRNT RCODS. water year. 97 to current year.

PERIOD Of DAILY RECRD.
WATER TUEPATORISs October 11970 to Current year.
StDDEN RR3OD~ October 1970 to current year.

UXTREMES FOR PERIOD 0F DAILY RECONO.-ndal mn 8 lo orah
SEDIMENT CON4CZNTRAXONS. Maximum daily mean. 22,000 mg/I. reb. It.190mniudayma. lwfran

days in 1970-72.
SEDIMENT DISCHAas Mtaximum daily, 231,000 tong (300,000 metric tonal Mar. 4, 19781 minimun daIy, 0 tons

(0 metric tonal on miry days during moet years.

EXTRUK3 FOR CURRENT YTEAR--,Ag .
SgWINET C014CICTRATIONSI Maximum daily mean, 2.840 sq/I. Mar. IS, minimum daily meWan. S m09A Mar.c, Ag 1

*Sept. 9.atog(,9merctn)No.Itmnm dal,0os
* SEDIMENT DIScHARGE: Maximum daily, 7.710tn 698mti oa.Mr 8 iiu al.0tn

(0 metric tonsal several days during August and Septmber.



SAN JUAN CREEK BASIN

11046550 SAN JUAN CREEK AT SAN JUAN CAPISTRANO. CAP

LOCATION (REVISED).--Lat 33'29'31", long 117*39*411', in SW'SE4NEs seC.12. T.8 S.. 8 W, *orange County. Hlydrologic 41 %4Unit 18070301. on left bank 300 ft (90 a) above Camino Capistrano bridge, 0.3 01 (0.5 km) upstream from Arroyo I"Trabuco, and 0.o mi (1.0 ki) south of San Juan Capistrano.

DRAINAGE AREA. -117 .0
5 

(303 km) .

WATER-DISCHARGE RECORDS

PERIOD OF RECORV. -October 1969 to current year.4-e

GAGE.-Water-stage recorder. Altitude of gage is 67 ft (20 m), from topographic map. Prior to Jan. 10. 1979. atdatum 10.00 ft (1.048 al higher. Prior to Aug. Z9. 1979, at site 300 ft (90 a) downstream on downstream side of
bridge.

REMARKS. -Records fair. No regulation above station. Capistrano Water Co. diverts 3.0 mi (4.t kin) upstream.Various amounts of diverted water reach station as irrigation return flow and rising ground water. Data forSan Juan Creek neat Sani Juan Capistrano (station 11046500) previously collected at site Z.8 mi (4.S ItS) upstream
was published as creek only and combined.

AVERAGE DISCHARGE.-l years, 27.6 ft
3
/s (0.782 m)/s) , 20,000 acre-ft/yr (24.7 Iss5/yr).

EXTREMES FOR PERIOD OF RECORD.- -- Maximum discharge, 14,700 ftl/s (416 m3/s) , estimated, Mar. 4, 1975, gage height,7.0 ft (2.13 m), from floodmarks, site and datum then in use; on basis of slope -conveyance study; maximum gageheight. 17.8 ft (5.44 m) Feb. 18. 1980 (from floodmarks); no flow at times in some yearn.
EXTREMES OUTSIDE PERIOD OF RECORD-Flood of Feb. 25, 1969, 22,400 ft'/s (634 01/s). at site 2.8 mi (4.5 kin)

upstream, as station 11046500.

EXTREMES FOR CURRENT YEAR.-Peak discharges above base of 200 ft3/s (5.66 m'/5) and maximum ()

-. -- Gage height

SAN JUAN CRM BusI

465. San1 Juan Creak near 3&n Juan CoWIatISJ, Calif.

L-st -1 .- L~t 33-31108". long 117-37@27'. In N!'!I#? Se.3,T. 3.1. V.ondoni-'t~s5 side Of rignt Pier of bridge on Stat. f ts ee 3. T 74 3. . .ie I~t.ss of S.. anonJuan Capistrano. gea 4-13mlsnrh stO Sn

RM -E Aroa.--11o sq "I.
Reora available. -OctOber 1928 to September 1"60_ Cogbined rpcords of creekadiv-aLo tiber AD&4 to SePteane~r 1960. Kadd

2n --Vate--.1.at c sie 2 ilure dofntra aeei 5t IfroM topograPeic map). PrioratDte2miec.var~~a different datus. Nob. 28. 1934. toD~.10. 1938, at Present site at difforenl datum. Doc. 1I 1938. to Dec. 17. 1941.at Present site at datum 2.00 rt Igiser

Lea avedla~are -31 ear (128-0),12.1 cfa (9 190 acre-ft Per year); eda fyal1-k-r 3 r.;4,is 2. 8 1cia (2 000 S e-ft per o'earL- Average me~nel dis an of yrearland canal,. 6 years ( 9!4 01, 9.9 f er combine dicearg per year).
RX Ireves 0 -1928-60: ftZImIum discharge. 13.000 erg las-. 2. 1936.byloeaa e ur nt3T s"lned b7 Corps of &ngIers; no flow at time in goat years O*s eaueet
RWAm-ra - -CspistrajnO Water Co. diverts 5oo ft. above station foriritonblw tao.zJ'-r19e aind first two tables ferounrder shom flow at stati tion beird tation.shows nlow past Station adjusted for dlivestaion bCairaorae o.' cal.tl

3AN JUAN C= BSng

470. Arroyo ?rmbuco near San Juan Capistrano, Calif.

tl5Eon. --Lee 3331136'., Icin 117*4000fis. s !R!meec3. .7S*R.V odvn4 
5,shiaside of rlgtt Pier Of conty road brid ~ co",7 U.S l~ayiu ~north Of San Juan Capistrano. frrl0,3 Bgt 10 o

&ri~ re.--3S.5 sq ml.
Feonds avalable --October 1930 to Septebr 1"60. PietoOobr16.p lshd*IaucO rra near San Juan Capistrano. t -toOobr15.p lihd% 0

~. Wetr-t~g rcorder*. Altitude or gage is 180 ft (from topograph~ic map).
A v a r ~ e 4 ~ c n a ~ ... 3  y a re ( 1 9 3 0 - ) 5 0 4 cf s J3 -6 5 0 c r -f t p r y e a r ) ; m ed ia n o f y a l

0- 4(360 acre-ft per year O eal
~ --I9306o X&R1him discharge, 9.240 cfe Neb. 6. 1937; no flue at tim$ in sac

i~ez- o--Record fusyiled by Orange county Flood Control 0istrict.



'I. SAN 05013 CJ BASIN

462.S. San Onorre Creek at San Qi~fre* Calif.

LWculon. --Let 323'ou' lone 117034122', in ". 63k sec.14. T.9 3.. A .7 V.. on left
Dank~ 0.2 ai:* nortn 4t San Csiotre. 0.3 all. upstream ru U. S. vignusy 101. and

.4, 0.5 mile upstrems from mouth.

Drtsr -ie--42.2 sq at.

Rocu)rdi %atwilabl.. -- October 1946 to September !940.

La& --Vetoer-s tage recorder. Altitude of gage Is 15 ft (tree topographic ap).

Aver' sdire .- l4 years 1146-CJ). 1.29 C?8 ( 34 scre-rt per year); median of yearly
dI11acrar p * zero.

~ NAgIMA discharge. 2.Z eta Apr. 1. 1966 (gape heighvt, 6.90 ft); no
floe r*)r most or all or each yoar. 0

R ,oarits.--fumplnd above station for trrtIgation and wetor supply.

563

443.7. Sa Rmt".-a cree 3M amtp. Calif..

-- Lt 3*14'.long 11732'20. in Mf %W A".14. T.9 3.. 1.7 V.. an rl*;%
*wa a allupstream from a. 5. ljghway 101.* 0.6 all.s qtreas from mawth. 1..3 adle*
nrthwest of San Mar". smid 2.25 msles downtream tra C:Iutlanltoa Clsee

grL-r Mg-1I3 sq al.

Records available. --October 1546 to Septmer 1560.

* ~ ~ g . --Vater-stage recorder. Altitudie of SWg IA So ft (tram topageasblc aspI.

bxtr4aes.-1l94G4: MmzIMm dischiarge. 4.650 efa Apr. 1. 1966 (Vag heit. 5.62 ft); no I
raw-for all or seeral intta in each yewr.

Rea .- Mnor flows regulated percelat Io besI".

JIM~.



5. Typical hydrographs of storm events in major streams, San
Diego Region
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BED MATERIAL -SANTA MARGARITA RIVER61
?>r o.

Sampl collcte

50

-j Sapl colete

10- NoeVe 23. 1978

GRIN DIAMETER (MM)
Figure C6-4 Composite bed-material samples collected at station

11046000 by the USGS between November 27, 1967, and

August 16, 1973 and by Brownlie on November 23, 1978. S

.~~ . ..~ .'%' .



SAN LUIS REY RIVER BASIN

11042000 SAN4 LUIS REY RIVER AT OCEANSIDE. CA--Continuod l
PARTICLE-SIZIE DISTRIBUTION OF SUSPENDED SEDIMENT. WATER YEAR OCTOBER 1979 TO SEPTEMNOCO lose

S OD:- SED. SED. 300.
WW SUIP. SUSP. SUSP.

TEMPER: Scl 015 FALL FALL FALL sa

Time WATER TANEOUJS P0,40(0 P0Woto THAN THAN THAN R W___
DATE lot$ Cl (CVS) (HO1LI IT/OAYI .062 ON .600 MN .04 06 M

OCT
I? ... 160 13.0 0.4 23 .112 -* -

WOW ,.-

is5... 1230 09.0 20 60 2.2 - -

DEC
09 ... 0630 6.0 22 136 6.1 - - -

JAM
at2... 0206 15.0 146 330 036 - - -

I?7... 0330 26.0 62? 000 0200 00 14 IT
WAY
27 .. 1 330 20.0 362 0370 1270 6 a 00
JUN

*6. 030 20.0 272 096 621- -

23 ... 000 26.5 63 329 7To
AUG
20 ... 1030 23.0 367 its III-- -

SEP
06 ... leis 21.0 168 SOD: 31 SD . SD

SUS,. SIUSP. SUSP. 5115.. SRISP. SUSD. SUS,. 3USD.
FALL FALL Steve SIEVE -Steve SIEVE Steve SIEVE
DRAM. DRAN. DRAW. DRAW. DRAW. DIAN. DRAM. DRAW.

UFINER 0 FINER 0 FINER S FINER S FINER S FiNER S FINERI S FINERN
THAW THAW THAN THAW THAW THAW THAW THAW

DATE .016 M .031 NO .062 WM .IZS PAR .290 WW S500 NM 1.60 MM 2.00 N

OCT

Is... 2-67 - -

DEC
19 ... 446 - -

JAW
22 ... - - 35 44 76 94 9 lot6

APR
to.. 26 26 60 o7 93 9 0

MAY
By7... 02 is 22 57 69 97 It M0
JUW
26.. as- 2 -

JUL
23 ... - - 26 - -

re0... - - 92 96 97, 100

SEP:

Actual value is known to be less than the Yalue shown.

BED MATERAL -SAN LUIS REY RIVYER

A--)LSample not included
in averaging

Sample collected staistical

cc9 by Brovonlie,
S November 23, 1978

0-.

L)

ccue C.. tton 1020

D 50 0.26 m

by the USGS between January 19, 1970 and August 16, 1973
aef by Brownlie on November 23, 1978



BED MATERIAL -SAN DIEGO RIVER

c. o_ , ~

10- Collected by
Brownie,

S November 24, 1978.

w ~ eo D so 0.17 m

8 a 1.6

S.-

LUr

10~ Ica10 10'
GRAIN DIAMETER (MM)

* Figure C9-4 Composite surf icial bed-material samples collect-ed at
11022500 by the USGS on November 2, 1972, and August 21,
1973, and by Brownlie on November 24, 1978.

BED MATERIAL -TIJUANA RIVER

so Sample collected by
Brownlie, *~~ oIsS
November 24, 1978.

D 0.37 mm

05
10 5-* 1P1 0

GAANa -2.1TR MM
FigreC1-4Copostebe-mteia sapls olecedat taio 10150
byteUG ewe ue1,16 n uut1,17 n

by the i USG bNoeembJue 13, 1969aduut86.97 n

.211
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SAN ONOFRE CREEK BASIN

11046250 SAN ONOFRE CREEK AT SAN ONOFRr, CA

. TION.-Lat 33*23100. long 117134'22", in (S£5E, sec.1
4

, T. S., R.7 W., San Tieqo County, HydroIooic Unit ::

18070301. on left bank 0.2 mi (0.3 km) north of San Onofre. 0.3 mi (0. 5 k,) upstream from Interstate 5, and

0.5 ml (0.8 km) upstream from mouth.

IRAINAGE AREA.--42.2 m- (1.06 km ).

PERO) OF RECORD.--
SEDIMENT RECORDS: January to September 1992.

APWTICLE-SIZE DISTRIBUTIUN OF SuSPENDEU SEDIMENT. WATER YEAR OcTOVEO 1981 TO SEPTER 198 ..

SEOI- S£0. 5ED. SE0.

WENT, SuS.. SuSP. SUSP.

STWEAM- sE01- DI- FALL FALL FALL

FLOW. MENT. C.APuE. DIAN. DIAM. 01AM. ..

INSYAN- TEMPtW- 5US- SU$- 6 FINER % FINtR % FINER

TIME TANEOUS ATURE PENDED IENUEU THAN THAN THAN

DATE CFS) (DEG C) iM,/L) IT/DAY) .00. MM .008 Mm .016 MM

JAN
20.. 1700 20 13.0 2660 205 -. . .- --

FEI4
11 I... loss 6. (5.0 749 129 67 60 7s

MANl

17... 120 293 13.0 2350 ltO 56 by A?
Is... 105 237 16.5 4190 eO.

APR
01... I20S 900 13. t 13200 32100
01 ... 1450 3-2 14.0 4050 37-0 . . .

SE0. 5E0. 5ED. SED. $ED. SEDO. .

SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP.
FALL SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE

DIAN. DAN. DIA. 01AM. DlAN. DIAN. OlAM. TOTAL

S FINER S FINER A FINER S FINER S FINER A FINER S FINER SEDIMENT "
THAN THAN IMAN THAN TMAN THAN THAN LOAD

DATE .031 NM .062 mm .125 N .250 mm .S00 MM 1.00 mm 2.00 MR T/DAY

JAN

20... -. ..-- -- .. . -. 205 -
FEB
11... 89 91 93 96 V7 100 -- 132

IT... 9S 100 100 100 100 .. .. 1910

Is... -- 23 31 52 77 92 100 3540

APR
01... -- 63 .. .. .. .. .. 33300

01... - 53 .. .. .. .. .. 4500

PARTICLE-SIZE DISTRIBUTION OF SNFACE IED MATERIAL. WATER TEAH JCTDUEk 1981 TO SEPTEMBER 19 2

NED BED BED

NUMBER MAT. NAT. MAT.
OF STREAM- SIEVE SIEVE SIEVE

SAW- FLOW. DIAN. DIAM. DIAN.

TENPER- PLINO INSTAN- A FINER % FINER S FINER .% N
TIME ATURE POINTS TANEOUS THAN THAN THAN

DATE (DEG C1 (CFS) .062 "M .125 N .250 Mw

JAN
08... 1.30 13.5 * .20 I 2 14

BED BED RED BED RED RED ED

MAT. NAT. MAT. MAT. MAT, MAT; MAT. -

SIEVE SIEV SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM. DIAN. IAM. DIAM. DIAN. DIAN. DIAN.

I FINER S FINER S FINER S FINER b FINER S FINER % FINER :%

THAN OMAN TNAN THAN THAN THAN THAN

A DATE SO0 NM 1.00 Mm 2.00 MM 4.00 MR a.00 mm 16.0 mm 32.0 Mm

JAN
08... 45 75 91 96 98 99 100

VA-

. -,A . .
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SAN MATEO CREEK BASIN

11046370 SAN MATED CREEK AT SA: ONOFRE, CA

LOCATIO.--Lat 33'23*28'. long 117*35123
, 

in SEINWh sec.14 T.9 S., R.7 W., San Diego County, Hydrologic Unit
18070301, on downstream side of old U.S. Highway 101 bridge. 0.45 mi (0.7 Ic) upstream from mouth and
2.55 ai (4.1 km) downstream Erom Cristianitos Creek.

DRAINAGE ARZA.--132 .&i (332 kaa.

,PERIOD OF RECORD.--
EDIENT RECORDS: January to September 1982.

* PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT. WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

SEo,- SEo. SED. SED. SEC. SEC.
MENT. SUSP. SUSP. SUSP. SUSP. SUSP,.

STREAM- SEOI- DS- FALL FALL FALL FALL FALL
FLOW. MENT. CHAROE. DIAM. DIAM. DIAN. DIAM. DIAM. -
INSTAN- TEMPER- SUS- SUS- % FINER S FINER S FINER S FINER % FINER

TIME TANEOUS ATURE PENOEO PENOEO THAN THAN THAN THAN THAN

DATE ICFS) ICEG C) (MG/LI IT/DAY) .002 MR .004 NM .006 MN .06 MM .031 -

JAN

21... 134S 223 10.0 2030 1220 .. .. .. .. ..
22... 1430 37 13.0 366 37 .. .. .. .. .

FEB
I1... 1010 265 14.0 1190 611 a- 32 48 6? as

11... 1625 141 17.5 161 214 .. .. .. .. .. I" .
mAR
17... (005 16 13.0 2240 966 .. .. .. .. .. , -

17... 10• 1020 13.0 9140 21200 .. .. .. . .. ..-
17... 1130 1300 13.0 658 23100 -- 35 44 63 63
s 6... 1120 1640 12.S 2960 13100 .. --.--
I6... 130S 1630 14.0 2730 12000 (0 12 16 20 2.

APR
01... 104 60 14.S I5 25 .. .. .. . ... .-

SEC. SEC. SEC. SEC. SEC. SEC. SEC. SEC. SEC. SEC.
SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP.
FALL SIEVE FALL SIEVE FALL SIEVE FALL SIEVE FALL SIEVE
CIAM. CIAN. DIAM. DIAM. DIAM. DIAM. DIAN. DIAN. lIAN. DIAN. TOTAL

S FINER S FINER S FINER S FINER I FINER S FINE S FINER S FINER S FINER I FINER SEO1.4ENT
THAN THAN THAN THAN THAN THAN THAN THAN THAN THAN .OAD

D DATE .062 MO .062 MH 12 MM .125 M 1 250 MM .250 Mo N .So MM .500 MM 1.00 MM 1.00 MM T/DAY

* JAN
21 ... .. 92 .. .. .. .. .. .. .. .. 1270
22... -- 92 .. .. .. .. .. .... .. 36

FEB
(1,,, -- 94 0- 95 -- 96 -0 99 - (00 929
(1... -- 72 .. .. .. .. .. .. .. .. 235

MAR
917... -- 95 .. .. .. .. ...... .. 995

17 ... .. 6o .. .. .. .. .. .. .. 26600
17 ... 94 -- 96 -- 97 -- 99 -- 100 -- 21400
16... -- 37 -. .. .. .. .. .. .. .. 16800
i6... 30 -- 36 -* 61 -- 94 -- 1•0 -- 15700'

AP"
Ap ... " 28

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL. WATER TEAR OCTOBER 1961 TO SEPTEMBER 1962

BED BED BED

NUMBER MAT. MAT. MAT.
Of STREAM- SIEVE SIEVE SIEVE
SAM- FLOW. DIAM. DIAN. DlAN.

TEMPER- PLING INSTAN- S FINER S FINER S FINER
TIME ATURE POINTS TANEOUS THAN THAN THAN

DATE (DOG C) (CFS1 .062 MM .125 N .250 MM

JAN

Is... 1100 IS.5 4 1.0 1 2 7

BED BED BED BED BED BED BED
MAT. MAT. NAT. NAT. MAT. RAT. MAT.

SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
ClAN. DIAN. DIAN. DIAM. DIAN. DRAN. DIAN.

I FINER I FINER S FINER S FINER S FINER S FINER S FINER .%7
THAN THAN THAN THAN THAN THAN THAN

DATE .Soo MO 1.080 N 2.00 RI 4.00 NM 8.0O MM 16.0 NM 32.0 MM

JAN
1... 30 60 76 63 89 9? (00

. .:.. ...

..... .... .... .... ..... .... .... .... ....



LAS FLORES CREES BASIN

11046100 LAS MLORES CREEK NEAR OCEANSIDE, CA

LOCATION.--Lat 33*17'36*, long 117*27'06", in SEINWht sAc.24, T.10 S.. R.6 W., San Olego County, Hydrologic unit
18070301, on left bank 0.0 mi (1.3 kn) upstream from mouth and 8.5 mi (13.7 k) northwest of Oceanside.

DRAINAGE AREA.--26.6 mi (66.7 kia).

PERIOD OF RECORD.--

SEDIMENT RECORDSt January to September 1962.

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT. WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

SEDI- SED. SEC. SED. SED.
MENT. SUSP. SUSP. SUSP. SUSP.

STREAM- SEDI- DIS- FALL FALL FALL FALL
FLOW. HENT. CHARGE. DIAN. C1AN. OIAN. DIAN.

INSTAN- TEMPER- SUS- SUS- * FINER S FINER S FINER S FINER

TINE TANEOUS ATURE PENOED PENDED THAN THAN THAN THAN
DATE 1CFS) (OEG Co (MG/LI (TfDaY) .004 MN .006 MN .016 MM .031 NH

JAN
20... 1530 15 14.0 4070 163 ... ..
21... 1640 26 12.0 1600 li( e 2 62 TO 76

FEB
11... 1235 6.5 21.0 731 i? .. . .. . 4.--

MAn
IT... 1410 SI 14.0 4900 680 .. .. .--- --
1s... 1700 61 15.5 2210 362 .. .. .. .. --

APR
01 ... 1320 145 14.5 9130 3570 - - - -

SEC. SE0. SED. SE. SED. SED. SED. SEC. SEC.
SUSP. SUSP. SUSP. SUS;. SUSP. SUSP. SUSM. SUSP. SUSP.
FALL SIEVE FALL SIEVE FALL SIEVE FALL SIEVE FALL
DIAN. DIAN. DAN. DAM. DIAN. DlAN. DIAN. DIAN. CIAN. TOTAL

S FINER S FINER S FINER S FINER S FINER S FINER S FINER S FINER S FINER SEDIAJ11T
THAN THAN THAN THAN THAN THAN THAN THAN THAN LOAD

DATE .062 ON .062 MM .125 ON .125 NM .250 MN .250 MM .500 MM .500 MM 1.00 n T/DAY -

JAN 520... -- 96 .. .. --.. .. .. .. .. 252"-
2 1., 60- s -- BT -- 96 -- 100 -- S08"-B"

FEB
11... -- 90 .. .. .. .. - -.. . 26

MAR
17 ... gO -- 93 -- 99 - 100 .. .. 1040
1... -* 69 .. .. .. .. .. .. .. 927

APR
01... 76 -- 64 -- 96 9- 99 -0 100 5280

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL. WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

BED BED BED
NUMBER NAT. HAT. HAT.

OF STREAM- SIEVE SIEVE SIEVE
SAM- FLOW. DRAM. DIAN. 0DAN.

TEMPER- PLING INSTAN S FINER S FINER FINER
TIME ATURE POINTS TANEOUS THAN THAN THAN

DATE (DE C) ICFS) .062 HR .125 M .250 N4-

JAN
061... (200 13.0 3 .10 2 a 21

BED BED BED BED BED BED
HAT. MAT. MA. "AT. MAT. MAT.

SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
DIAN. CAN. DaM. DlAN. DIAM. DAM.

. FINER S FINER I FINER S FINER S FINER S FINER
THAN THAN THAN THAN THAN THAN

DATE .500 MM 1.00 MM 2.00 NM 4.00 MM B.00 MM 16.0 NH

JAN
06.. * 45 al 96 96 96 100

F.
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LOS PENASOUITOS CREEK BASIN

11023350 LOS PENASOUITOS CREEK NEAR LA jOLLA. CA
L LOCA1ON..--Lat 3254'23', lon9 117112'451. in SthSEk sec.32, T.14 S., R. 3 W., San DieQo Couinty, Hydrologic Unit

18070304, on left bank 0.7 mi (1.1 km) east of intersection of Interstates % and sos and S., i .* ka)northeast of La 3olla.

DRAINAGE AREA.--57.4 UPa (148.7 kme).

PERIOD OF RECORD.-- "SEDIMENT RECORDS.--January to September 1982. A

PARTICLE-SIZE DISTHIOUTION OF SUSPENDED SE0|mENT. MAYEN YEAR OCTO8ER 1981 TO 5(PTENSCR 1462
SE01- SEC. SE0. SED, S£D.
MENT. SUSPo SUSP. SUSP. SUSPo

STREAN- SEDI- DIS- FALL FALL FALL FALLFLOw. NEWT. CHARGE. DIAN. DIAM. Clal. DIAN.INS.- SUS- S S- F FINER S FINER % FINER % FINERTIME TAkEOUS PENOEC PENDED THAN THAN THAN THANDATE 1CFS1 1MG/LI 4T/DAYI .002 NM .000 MN .008 PN .016 MN

21... 102 279 00 98 9 9

is ... 0840 IS3 1070 442 9S 9 99L?'' ... S 115 37  306 234 .. . I' ;

is... IbS 38 222 255 73 A 93 9V.

SEC. SED. SEC. SED. SEC. SEC. SEC.SUSP. SUSP. SUSP. SUSP, SUSP. SUSP. SUSP.FALL FALL SIEVE SIEVE SIEVE SIEVE SIEVECIAN. ClAM. lAM. DAM. lAM . ClAM. CIA . TOT AL J,I FINER % FINER S FIHER • FNE S FINER % FINER S FINER SEDIMENTTHAN THAN THAN THAN THAN THAN THAN LOADDATE .031 NM .062 MM .05b NM .125 MN .250 M0 .500 N 1.00 MK T/DAY

JAN
2.... 99 Jo0 100 100 10O 100 Io 103?I... 99 -- to0 100 100 798"ARIS...* 99 " 100 100 .. .. .. 4421i... . 99 . .. . .. 23418...* 99 -" 100 .. .. .. .. 255

4AM

.A
.5.

-,

4.\ 

---

* 

..-
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SAN JUAN CREEK BASIN

11046SS0 SAN JUAN CREEK AT SAN JUAN CAPISTRANO. CA--Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1971 to current year.
WATER TEMPERATURES: Water years 1971 to current year.
SEDIMENT RECORDS: Water years 1971 to current year.

PERIOD OF DAILY RECORD.-- .3
WATER TEMPERATURES: October 1970 to current year.
SEDIMENT RECORDS: October 1970 to current year.

EXTREMES FOR PERIOD OF DAILY RECORD.-- ...
SEDIMENT CONCENTRATIONS: Maximum daly mean, 22,000 mgi/L Feb. 16, 1950; minimum daily mean, no flow for many days
in 1970-72.

SEDIMENT DISCHARGE: Maximum daily. 331,000 tons (300.000 metric tons) Mar. 4, 1978; minimum daily, 0 tons on many
days during most years.

EXTREMES FOR CURRENT YEAR.--
SEDIMENT CONCENTRATIONS: Maximum daily mean, 22.000 mg/L Feb. 10: minimum daily mean, 4 mg/L July 10. 11. 16, 19.
SEDIMENT DISCHARGE: Maximum daily. ZSO,000 tons (227,000 metric tons), Feb. 18; minimum daily, 0.04 tons
(0.04 metric tons) several days during November and December.

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

SEoI- s5o. Sf0. $ED. -
NENT US,. SS,. 5US,.

STREAM- SEDI- DIS- FALL FALL FALL
TEMPER- FLOW, NENT. CHANGE. DIAN. DIAN. DIAN.
ATURE. INSTAN- SUB- SUS- I FINER 0 FINER B FINER

TINE WATER rANEOUS PENDED PENOED THAN THAN THAN * ._-
OATE lots C1 ICFS) (NOOPL) ITIDAY) .60 MM .004 N .$gO No

Nov
0@... 1206 22.6 .2 *t01 5.6 at 90 92
11... Iles 0.0 2.0 445 2.4 76 s9 93

JAN
IT... 133S 17.6 it &at 9.1 S2 63 T4

FEB
1... 114 -- 3D6 7396 9966 it is

BED. SM0. BED. Str. SED. Sec. SED. SEC.
USD. SUSP. SUSD. SUSP. S. SUS. SUSP. SUSp.
FALL FALL SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
DIAN. DIAN. DIAM. DIAN. 01AM. DIAN. CAN. CAN.

S FINER S FINER S FINER I FINER S FINER •FINER 0 FINER 9 FINER
THAN THAN THAN THAN THAN THAN THAN THAN

DATE *016 MM .031 HIN .02 NM .12S NM .$S0 N .SOS N 1.00 NM 2.60 N

NOV
o,... 93 93 94 ,s 9, 1o -- -

JAN
17... 66 9 R 6 9o 99 I6 se

FEe
17. .. 24 32 42 14 68 64 91 9"

. .. . ..... •. . ... . . .. . . .. . .... .. ..



SAN DZ OITO RIVER BASIN

11030500 BAN DIUGUITO RIVER NEAM DELMAR, CA

LOCATIO.--&at 32639']9-, long 117-13-47. Dec.7. 1.14 S.. R.3 W., San Diego County, Hydrologic OnLt 10070304,
am left bank t 91 Camino Real bridge 0.3 .i (0.5 IM) south of intersaction of El Camino Real and Via Del
La V1 and 2.6 E4 14.2 kal ."stream from mouth.

DRAINAGE AA.-33 40 4875 tuns).

PRAZD OF REiCOIRD.-

SEDNi.T MCaOiM, January to September 1982.

PA NTCLE-SIZE DISTIBUTION OF SUSPENOED SEDIMENT. MATER YEAR OCTOBER 1961 TO SEPTEMBER 1902

SEl- SEA. SEA. SEC.
ENT. SUSP. SUSP. SUSP.

STREAM- SED|- DES- FALL FALL FALL
FLO. E ENT, CHARDE. CLAN. D* EAN. DIAN.
INSTAN- TEEN- SUS- SUS- FINE F FIMER FINE

TINE TANEOUS ATUME PEMCI( PCMCIA THAN THAN THAN
DATE 4CFS1 oCEf C) 4MG/LI IT/DAY .002 w .00 0 N .003 MM

JAN
S?... 1430 3.? IS.0 14 .16 .... ,-
20... 1600 6.1 149 3.3 39 S 4
21 ... il0 40 -- 411 44 31 62 S6

FE•

II... 124 23 16.S TI 4.4 - - -
NMa
Is... 0930 332 -- 912 $13 16 20 24
IT... 1220 ITO -1-2YT 06 1.. -
i... 104S 990 -- 11o 46g 3 3 a-

SED. SEC. SEA. SEA. SEA. SEA. SEC.
SUSP. SUSP. SUS P. SUSP. SUSP.
FALL FALL SIEVE SIEVE SIEVE SIEVE SIEVE % %
DEAN. 01AN. DEAN. DIAN. 0EAN. DIAN. DEAN. TOTAL

S FINER S FINER % FINER S FINER % FINER S FINER S FINER SEDINT

THAN THAN THAN THAN THAN THAN THAN LOAD

DATE .016 Mm .031 MN .062 NM *I2S MN ,2S MN k 500 MN 1.o NN T/DAy

JAN
T... - 43 30

20.., 49 T5 7. 03 93 99 ToI 3.3

i1... TB 62 so 9S 99 lot -- 49

FES
12... - -- 03 -- --.. . 25

MaR
iS... IV 33 37 47 03 IO - 1970

iT... .. .. 36 44 90 99 106 153

Is... i s 10 22 02 '199 1 7B30

PARTICLE-SIZI 0ISTRIIUTION OF SURFACE UE PATIrIAL., WATER YEAR OCTOBER 1901 TO SEPTINE i9412

EO OEA sEC *ED Ec lE• O
NUM0BE NAT. NAT. NAT. NAT. MAT. NAT. MAT.

OF STMEAN- SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
SAN- FLOW. * IAN. DEAN. DIAN. DIAN. DAN. AIAN. OAN.

TEMPER- PLENG INSTAN- % FINER s FINER a FINER % FINER S FINER % FINER I FINER
Time ATURE POINTS TANEO4S THAN THAN THAN THAN THAN THAN TNA.

DATE De C) MFS) .0462 NH .12S M .250 . N .500 S OR i N10 M 2.00 M 00 M

07... IS0 IS.0 4 3.7 a 9 AT 04 99 I00 100

.A.

I,

i 'oi:

2 * *%~,*. ..,*. .. * . . '. --'.-7
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from U.S.G.S. publications and Brownlie and Taylor (1981)

I A

..
4

,-.
i"N"

;. ".

2, .



'p

4'.-

.**I. ~~**

C..
b,.

C

i.*.~ )

I..

1. Pertinent stream gages in the South Coast Region

V.. -

4

'.9

q~II*t



LL)L

0L N 00 wLL

j0 W

oD 0 U) <7 B-

(f) LN~did

0o

0 0
041

L Q



N&

LA U3

€IZ
at.

CA

rir~ C4 0 "

t- P ON .

--D 00)  C - 'n '.

LU%

1 W "

<- 1

0 0

10a

CL -

--- "r- "' N '"
- %.IE. L. ,L" ~

** 4k~In , ." C"-C "DO -".o", . , .f". . . O r . . , . - .,''''' .' . ..,. '., -..,l,.c..." , ' ' '',. ' ..ob '



(f)

(Li

2 w rO

002

d) c

ON9

w3 NI cco
0~ 

aF-.

o ,.. 0 ~ 0

-~ I 0\ N0 , ,u D0 ' +~ o0 l~ ~00

4-,j

V) (3 0
w ~ ~ U, 0 - 0Fj

(P A

OU Z. 
IO l L 4W9 04 L I .

0 00 .0
+ N)
00

w N N



'Vs

LA)

IV ' p (P

N~O 0_ _ P O

2 10 rUlr
N n 00to0

01

< 0I
ul Y. f2-'O.0 Fa c)

3S <
yl>a

-jso (3w(
*u < 4 4

*~~ tA ) >a (Q



2 . . . . . . .. .. - ~ -

LL .

<~

*4l~

U, 'IN

'40

W 60~ '~-~w

H ~ CO Lnot

2 (5 6'

0j 0 *0 -

La.

4 ku
(3i

0J S,

Ut W~ 2N1Jo 30 -r '~~) 40 >'J --J ~ ~ r1  i CO

I)< C) ~ ~ 0 LL() ~ 4 4
W3:

0 -J -J0

0 w(4)

N N



Pi

0
000

01~j 0 -

w 0A -

w IV
wd

IL cn

- 'j-w F- U)

2J 2~ 1 2
,0 0

16 i

00

2'L op
(L if)( ~ 0 i



rO

Jf 010 L

U)~

ITI

ww

0~~ ~~~ ~~ - a__ _ _ _ _ _ _ _ _ _ _ _ _

..- ,- )

-- r'P.D r-

In(

uUi
LO~t uioO'

r,



7*

2.- Stream gages in Orange County, with location map from the
* Orange County Environmental Management Agency (OCEMA)



ONm4Gc cOUsory fNVIROt,DNTAL MAMA4,AdNT AMCr¢

ACTIVE STREAM-GAGING STATIONS

OCEMA DISCHARGE SUMMARY

OCEMA jMOMENTARY MA6XIMUM MIN|JiUd MEAN TOTAL

hMIeR STATION NAME PeAK DAY DAY DAILY VOLUME
L/S DATE L/S L/S L/S DAM_

2 Vullectuo Creek .a Klchm.a Avenue. Fullerton 78100 13-01-83 22900 5 403 12560

4 Aliso Creek near Jeronimo Road. El Toro 47300 02-Z7-83 4390 0 118 3670

5 Arruy, Tribuco it C.mln., C.ipiscranu 69100 02-27-83 12600 0 698 21900

122 S.a.. Ana. River at Imp.rL.l . Hlgh.y 248000 03-01-13 15800 550 16100 507000

152 Alameda Storm ChJnnel. OranKe 42200 03-01-13 7730 0 I .

201 ecmin.ster ith.mnl Ie ch Bivd. 41900 03-01-83 7900 0 - -

211 Breae Creek at 0.rIhk(t,. Avuiitie. dua... Park 50300 03-01-8] 16700 17 36Z 12100 .-.

213 C.rbon C.nyon IliverLou Channvj. Anal elm - - - 0 - -

214 Sa.iaKo Creek itc Villa Pa.rk Iis 3400) OJ-03-83 22700 0 860 27300
216 II MK,den. - Irvisie Ch,.nneL .ac Hy(.rd R..ud 142000 03-01-83 22900 17 281 8870

217 E-aist G;arden Grove - wL.hersburt; Chtneil. Hunctuitun Be. h 34000 .03-01-63 2.200 a 430 13500
218 oc. Creek at Crown Valley Parkway. Misliun Viejo 139000 02-27-83 17400 12 367 11500
220 S.'n¢ Anra - Delhi Channel ac Irvine Avenue 123000 03-01-83 39300 16 467 16300

222 L.guna C.nyon Channel it Woodland Drive 39600 03-01-83 3820 5 89 2800

USGS HISTORICAL DISCHARGE SUMMARY
STATIONS IN OR AFFECTING ORANGE. COUNTY

DRAINAGE PERIO OF _______HISTORICAL DATA ______

STATION NAME AREA RECORO MOMENTARY PEAK TOTAL RUNOFF IN 0AM-

Km= FROM TO L/S DATE MAXIMUM YEAR MINIMUM YEAR

Brea creek below Brea Dam 55.9 1941 C 48100 02-18-80 18700 1980 1 1951
Carbon Creek below Carbon Dam 50.5 1961 a 12600 02-25-69 32900 1962 3 1972

FuIlercon Creek below Fullerton Dam 12.8 1941, 8860 01-25-69 3610 1980 0 1951
San Diego Creek near Ervine 104 1949 C 218000 02-16-80 31300 1980 0 1951

San Juan Creek at Son Juan Capistrano 303 1969 a 6L4000 02-25-69 132000 1980 533 1972
San Juan Creek at San Juan Caplscrano 274 1928 1968 368000 03-02-38 61700 1941 0 1951
S.nca Ana River below Prado Oum 1860 1940 * 211000 02-21-80 151000 1980 34700 1961

Prior co Prado Dam Construction 3860 1930 1939 2830000 03-02-38 14700 1938 16100 1939

Santa Ana River ac Santa Ana 4400-- 1923 a 0131000 03-02-38 500000 1980 108 1951
A Sentiago Creek at X4oleska 32.4 1961 a 184000 03-02-38 47000 1969 193 1963

Senctiago Creek at Sanca Ana 246 1928 C 187000 02-25-69 64000 1969 30 1961

6: Station currencly~collecting dace

Excludee 2.000 k- above Lake Elsinore

0 ApproximaCely 1.7 million L/S in not Included becauee It broke ouc ac the river channel .Jpecreas ac

the agtinae Itation , 0 r

L 'P o?
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STATION NO. 4
ALISO CREEK NEAR .JERONIMO ROAD, EL TORO

LOCATION'. LATITUDE 333730,. LONGITUDE 117-41'070. ON THE NORTH SIDE OF THE IMPROVED

CONCRETE CHANNEL 91m (300ft) UPSTREAM OF JERONIMO ROAD.

DRAINAGE AREA : 21 1 log ml (8.1 sq ml).

GAGE: WATER -STAGE RECORDER. GAGE ELEVATION 131 m (430 ft)MSL.

CHANNEL: CONCRETE LINED.

PERIOD OF RECORD: OCTOBER 1930 TO PRESENT.

REMARKS: SEVERAL SMALL CONSERVATION RESERVOIRS IN WATERSHED ABOVE GAGE. NORMAL FLOW
AFFECTED BY RETURN FLOW FROM IRRIGATED AREAS AND DISCHARGE FROM LOCAL WATER .-

SUPPLY RESERVOIR.

4r~~* 
*,.'_.
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STATION NO. 122
SANTA ANA RIVER AT IMPERIAL HIGHWAY

LOCATION: LATITUDE 330 52'32 e LONGITUDE I17* 47' I7 APPROXIMATELY 163.Sm (600 fti UPSTREAM
OF IMPERIAL HIGHWAY BRIDGE.

DRAINAGE AREA: 3977 X 0Om2 (1536 s.m)

* GAGE: FLOAT OPERATED WATER- STAGE RECORDER. GAGE ELEVATION 86.6 m(284 f i.

CHANNEL: TRAPEZOIDAL EARTHEN WITH ROCK LINED BANKS.

PERIOD OF RECORD: DECEMBER 1934 TO PRESENT. SEVERAL YEARS MISSING.

* REMARKS: FLOW REGULATED BY PRADO DAM. NATURAL FLOW AFFECTED BY GROUND WATER WITHDRAWAL,

IRRIGATION AND INDUSTRIAL RETURN. AND LARGE OUANITIES OF IMPORTED WATER.
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STATION NO. 217
EAST GARDEN GROVE - WINTERSBURG CHANNEL,

HUNTINGTON BEACH

LOCATION: LATITUDE 33Y42 S58. LONGITUDE 117" 59'57". APPROXIMATELY 200m (650 tt NORTH OF THE
INTERSECTION OF GOTHARD STREET AND WARNER AVENUE.

DRAINAGE AREA: 53.8.t 104mz (20.8 SQUARE MILES) INCLUDING 7. 2 x IC mt (2.8 QAEMLS BV
HASTER RETARDING BASIN.aSQAEML)ABV

GAGE : WATER -STAGE RECORDER. GAGE ELEVATION 7. Gn C25ft) MSL.

CHANNEL: TRAPEZOIDAL EARTEN.

PERIOD OF RECORD: DECEMBER 1967 TO PRESENT.

REMARKS: FLOW AFFECTED BY RETARDING BASIN APPROXIMATELY I.27a104 ni (7.5 MILES) UPSTREAM.
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STATION1 NO 1

050 CREEK, MISSION VIEJO

LOCATION: LATITUDE 33*33'29" LONGITUDE II7*40'33". APPROXIMATELY 370M (IZO0ft) WEST OF THE.
INTERSECTION OF CROWN VALLEY PARKWAY AND SAN DIEGO FREEWAY.

DRAINAGE AREA' 36.2x0mon (14 SQUARE MILES).

* GAGE: WATER-STAGE RECORDER. GAGE ELEVATION. 75m (250ft) MSL.

CHANNEL: CONCRETE LINED TRAPEZOIDAL. A,

PERIOD OF RECORD: DECEMBER 1969 TO PRESENT.

REMARKS: NO REGULATION OR DIVERSION ABOVE GAGE.

JJ
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STATIONNO. 22

SANT ANADELI CHNNE AT RVIE AVNUE

COSTA MES

LOCAION:LATIUDE33*339. ONGTUDE117*2 4 ONTHE OUTWEST(DOWSTRA) ID
OF TE IRINEAVENE BRDGE

DRAIAGE REA 4.5xlOrn2 17.6QUAE MIES)

ADDTINALREORSTAAILBEFRLCTION O.0 220R 1.ILS
USANAFO OCAOERH CHANNE AT JUNEN AVENUE
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STATION NO. 222
LAGUNA CANYON CHANNEL, LAGUNA BEACH

LOCATION: LATITUDE 33?3305*, LONGITUDE 1174800". ON THE SOUTH SIDE OF LAGUNA CANYON CHANNEL

7.6m (25ft) UPSTREAM OF WOODLAND DRIVE BRIDGE.

DRAINAGE AREA: 21.4ax0m2 (8.3 SQUARE MILES).

GAGE: WATER -STAGE RECORDER. GAGE ELEVATION 20.4m (67tt) (FROM CHANNEL PLANS).

CHANNEL: CONCRETE RECTANGULAR WITH V-BOTTOM.

PERIOD OF RECORD: NOVEMBER 1971 TO PRESENT.

-- 7--r
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3. Typical charts from recording gage., from the Orange County
Environments1 Management Agency.
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4. Descriptions of gages, from U.S. Geological Survey
Publications
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SAN4 DIEGO CREEK BASIN

11048S00 SAN DIEGO CREEK AT SAND CANYON AVENUE, NEAR IRVINE, CA

LOCATION.--Lat 33*39' SO". long 117*46 16', in San Joaquin- Grant, Orange County, Hydrologic Unit 16070204. on
downstream side of Sand Canyon Avenue bridge, 1.0 mi (1.6 in) southwest of East Irvine. and 2.8 mi (4.5 ka)

esof Irvine.

DRINAGE AREA.-- S .i' (104.9 k.n
2
).

WATER-DISCHARGE RECORDS

PERIODOP RECORD., Jctober 1949 totCurrent year., Priortto October 1976 published as -near Irvine".

GAGE.--Water-stage recorder. Altitude of gae is 140 ft ( 42.7 a). from topographic map. Prior to Oct. 1. 1976,

at ite 1.0 mi, (1.6 ka) downstream at different datum.

REMARKS-Records poor. Sewage inflow and irrigation runoff cause low-flow fluctuations in discharge.

4 COOPERATION. -Eight discharge measurements were furnished by Orange County Environmental Management Agency.

AVERAGE DISCNARGE-31 years. 5.01 ft'/s (0.165 m3/3). 4,210 acre-ft/yr (S.19 hal/yr).

EXTREMES FOR PERIOD OP RECORD. -Maximum discharge, 7,720 ft3/s (219 m
1
/s) Feb. 16. 1980, gage height, 21.17 ftI ~ (6.4S3 a), from rating curve extended above 60S ft'j's (17.1 %m/s) on basis of slope-area measurement at

U gage height 19.55 ft (S.959 in); no flow for long periods in most years.

EXTREM4ES FOR CURREN4T TEAR. -Peak discharges above base of l,SO0 ft3/S (42.S m3/s) and maximum (1). from rating
curve extended as explained above.

Discharge/s Gage height Discharge Gage height
Date Time (ft,/s) (a5~ (ft) (a) Date Time (ftl/s) (m'/s) (ft) (in)

Jan. 11 0610 4,050 llS 18.61 S.672 Feb. 16 2030 *7,720 219 21.17 6.4S3
Jan. 29 0230 S,230 140 19. SS S.959 Feb. 20 2230 3,780 107 15.24 S.S60IFeb. 13 1330 7,360 208 20.96 6.389 Mar. 2 l81S 1,520 43.0 1S.S1 4.727

Minimum daily discharge, 0.83 ft'/s (0.024 a3/s) June. 17.

AM C= WEUI

475. Allso Cee at 11 ftre. alif.

Loation. -- Let 33137134'. 1"n 117*4103", In Canada de log A21606 0sMt. at iOmha06ein
3 T Of r'ight abutment ot .Aeond Street arid"e at 1: Toro, arenge cotinty.

Dra~~ms ra.--d.b eq ml. apprximately.

aecords available. -- Ottober 1930 to 3eptembor 19W0.

~ -~str-aagerecorder. Altitude of gage to 440 ft (fre tOPegr sc mIN

ye ~ ~ ~ ~ f 22s0' acrepae 1306). 0.72 cf. 521 mre-ft per year~); median of yeuzl7
'Ma '1SIR1a. 0.3 c~fs (2290 ar-ft per year

~~reia.--93O-D! bxknum discharge. 1.950 cfa Peb. 6. 1937; po flo for oto mi
your.

oueeon--Records furn1shed by ]range County Flood Contro DItrIct.

7opeston -a . - .

7' . .. . . . .



SANTA ANA RIVER MAEZIN

11073000 SANTA ANA RIVER AT SANTA ANA.* CA%

LCCATOU.-Lt 33144156*, long 11754*30, in SM4SE% aec.10. T.S S., 3.10 W.. Orange County. RydroloqLc Onit t-
13070203, a right bank 50 ft (15 a| dmvatram from fifth Street Bridge in Santa Ana and 1.3 mk (2.9 hl
downstream from Santiago Creek. rtior to ow. 29. 1979. at @ite 50 ft (1S m) upstreem.

ADAZA ARRA.--i.700 ftiz 14,403 kms), excludes 760 msi 1.99 kmAl above Lake Elsinore.

MATR-OtSCUARG3 RECORDS

PERIOO O WCRMD.-Jauary 1923 to current year.

REVISED MECOli.--Mi CA-74-1i Drainage area. Vol CA-79-1z 1973 (M. .-

GACM.--ifter-etage recorder. Datum of gage is 61.23 ft (14.0832 * Orange Coanty datum. Jan. 3. 1923. to
Jan. 24, 1929. at same site at different datum. Jan. 25. 1929. to June 20, 1943. at site 4S0 ft (137 NJ
upstream at different datum. June 21. L948, to May 2. 1964. at soe site at different datum. Feb. 23, 1961.
to Oct. 1. 1961, at ame Bit* at datum 27.00 ft 18.230 e| higher. Oct. 2. L94, to now. 28. 1979. at san

site at datum 25.00 ft (7.620 m higher. Sm. 29. 1979, at mmo site at datum 20.00 ft (6.094 a) higher.
-*- Apr. 21. 1900. to Aug. 14, 1931, n gage due to rlbuilding of channel.

ilhmasS.-Records good except those below 5 ft/a/ (0.142 blal. which are poor. Natural flow Affected by ground-
water withdrawals. diversions, Importation by Ntropolitan Water District. municipal ue. return flow from

* irrigation. Sine 1940. natural flow affected by Fredo flood-control reservoir. capacity. 201.200 acre-ft
4240 hal, three mall flood-control reservoirs. combined capacity. 31,900 acre*-ft (39.3 has), Rig Bear Lake
(atation 11049000), and Santiago Reservoir. capacity, 25,000 acre-t (30.8 hai. Discharge up to 100 ft1/1
(2.33 as/oi can be diverted from Carbon Creek to Coyote Creek 1.5 mL (2.4 ka) upstream from mouth of Carbon

* Crek. See Schematic diagram of Santa Ana River basic.

AVSERGE OZSCA=.-17 years (eator years 1524-40), 23.4 fts/a 10.663 n'/a), 16,940 acre-ftyr (0.9 hm'Iyrii
42 years (unadjuatzo for storage since 1940) 46.4 ft/'/ (1.314 02/e) 33.620 acre-ft/yr (41.5 hm/yr.

manhKuIS FOR MlUOOr ICORD.--maxiaum discharge, 46,300 ft5/s (1,310 ms/a) Mar. 3. 1933. glge height, 10.20 ft

3.109 =I. site and datum then in USe, on basis of slope-area measurement of maximm flow3 no f low for several

months in each year.

3XTRK4ES POn CURRENT TEAR.--maximum discharge. 3.770 fts/s (107 able) Apr. 2. gage height. 5.94 tt (1.411 l.
*, no flow many days during the year.

SANTA AMA RIVER BASIN

11078000 SANTA ANA RIVER AT SANTA ANA, CA--Continued

WATER-UALIrT RECORDS

PERIOD OF RZCOPO "ater years 1968-71, 1973 to current year.
WATER TEDPIRURZS

I 
water Years 19#8-71. 1973 to current year.

SEIMlENT RMCOROS1 Water years L966-71, 1973 to current year.

PERIOD OF DAILY RECORD.-
'5 WATER TIEaPEPAfURESi October 1967 to September M*sg. October 1970 to September 1971, October 1972

%5 to September 1930. October 193L to September 1932. r
SEDIMENT pCOB~

s
l October 1967 to Peptember L97L, October 1972 to September L940. October L961 to Septemb*er

1932.

EXTUES Fp pEIIO
0 

Or DAILY RECORD.--
SEDIMENT CONCENTRATIONS' Naximum daily man (water years L%68-71. 1973-30, 19021, 73.000 mg/L Feb. 25, 1969,

minimum dailY man, no flow for any days each year.
SEDINZT D1SCHARM 14x1imum daily (water years 191-71, 1973-40. 19321. 2.670.000 tons (2,420,000 eetric tonl"
Feb. 25, 1969, minimum daily# II tone on many days each year.

tEIIDIS FOR CURRENT TEAR-
SEDIMENT CONCENTRATIONSt maximum daily seen, 3.5i0 mg/L Apt. 2, minimum daily man, no flow for many days.
SEDIMENT DISCHARGEz Maxium daily, 31,900 tons (28.900 metric tons) Apr. 21 minimum daily, 0 tons on many

days.

__11
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SANTA ANA RIVER BASIN

11076000 SANTA ANA RIVER AT SANTA ANA, CA

LOCATION.--Lat 33*44'56", long 117"$4130*, in SWIsSZ% sec.10, T.5 S., A.10 W., Orange County, Rydrologic Unit
18070203, on right bank 50 ft 315 al downstream from fifth Street Bridge in Santa Ana and 1.5 mi (2.9 kin)
downstream from Santiago Creek. Prior to Nov. 29, 1979, at @ite 50 ft (13 ) upstream.

DRAINAGE AREA.--1,700 mi) (4,403 kimn), excludes 768 mis (1,989 km3 above Lake Elsinore.

WAEN-DISCHARGE RECORDS

PERIOD Or RECOR .- January 1923 to current year.

REVISED RECORDS.--WOR CA-74-1: Drainage area. NOR CA-79-I: 1971 (M).

GAGE.--water-stage recorder. Datum of gage is 61.23 ft (14.082 a) Orange County datum. Jan. 3, 1923, to Lv+
Jan. 24, 1929, at same site at different datum. Jan. 25, 1929, to June 20, 1940, at site 450 ft (137 mi
upstream at different datum. June 21, 1943, to May 2, 1960, at Sam site at different datum. Feb. 21, 1961,
to Oct. 1. 1961, at same ste at datum 27.00 ft (8.230 mi higher. Oct. 2. 1961, to Now. 20, 1979, at same
site at datum 2M00 ft (7.620 w) higher. Nov. 29. 1979, at sarn site at datum 20.00 ft (6.096 a) higher. -
Apr. 21, 1980, to Aug. 14, 1981, no gage due to rebuilding of channel.

REKARXS.--Records good except those below 5 t/o (0.142 08/9), wLch are poor. Natural flow affected by ground-
water withdrawal*, diversions, importation by metropolitan water District, municipal oe, return flow from
irrigation. Since 1940, natural Clow affected by Prado flood-control reservoir, capacity, 201,200 acre-ft
(248 hm'), three small flood-control reservoirs, combined capacity, 31,900 acre-ft (3S.3 ha), Big Bear Lake
(station 11049000), and Santiago Reservoir, capacity, 25,000 acre-ft (30.8 hm-). Discharge up to 100 fts/s
(2.83 m2/s) can be diverted from Carbon Creek to Coyote Creek 1.5 mi (2.4 ke) upstrem from mouth of Carbon
Creek. See schematic diagram of Santa Ana River basin.

AVERAGE DISCHARGZ.--17 years (water years 1924-401, 23.4 ft'/s (0.643 3/s), 16,940 acre-ft/yr (20.9 hm3/yr).
42 years (unadjusted for storage since 19403 46.4 ft'/s (1.314 m2/s) 33,620 acre-ft/yr (41.5 has/iyr .

EXTREMES FOR PERIOD Of RECORD.--KMximum discharge, 46,300 ft3/s (1,310 msla) mar. 3, 1938, gage height. 10.20 ft
(3.109 ml, site and datum then in use, on basis of slope-area meesurm nt of maximum flow; no flow for seeral
months in each year.

EXTRO4ES FOR CURRENt IEAR.--Maimum discharge, 3,770 ftb/s (107 m'/$) Apr. 2, gage height, 5.94 ft e1.111 air
no flow many days during the year.

780. anta Am Rlver at SMtta Am. Calif.

Lrjn.--Lat 33-44156% long 117"54'30*. In iMn1I * se.l0. T.S 3.. R.10 V.. an d" -
itieiim side of right pier of FIfth Street krldfa in S3et An. 1.8 mils domstram
from Sentiago Creek.

Dralnage &rea--I.625 saq al.

Reccrds avallebla.--January 1923 to September 1960.

"tzer-utage recorder. £lttud of sI 80 f't (Cron topographic map). Prior to
" a.. 24. 1929. at datum 1.00 ft hieWr. Jan. 26. 1989. to June 20, 1948. at sIt

45C ft upstream at different datum.

AverpgeI!chnrt--20 years 11940-403. 15.2 cts (11,000 acre-ft per year); median of
Iiir~iiescharps. 1.5 ofa (1.100 acre-ft yer year).

Ext moos.--1923-60: Pbaimu discharge. 46.300 ets Mar. 3, 1936 (gap heught. 10.20 ft.
sTe and datum thaen In use). on basis of slope-area measurement of pee fnow; no floe
tfjr seversl munch* in eacn year.

Remarks.--Natural f'oe affected by grcund-utor withdrawals. diversions. ilortatlon from
WTmp.tan water District. mmlclpsl use. return flow from Irrigtlon, sevrel
3t~rage reserv~lrs. Including Prado flood-control reservoir (espacity. 2.800 ere-ft).
and B' Bear Lake. At times there arm ill amounta Of return Irriation water from
S.mts Ana Valley Irrtigtlon CO.'s d a n 1.00 tt upstream.

-........ .... ,' -.



LOS ANGELES RIVER BASIN

11103000 LOS ANGELES RIVER AT LONG REACH. CA
(National stream-quality accounting network station)

* LOCAT!ON.-Lat 33-49'02", long 118*12'20*, in Los Cerritos Grant. Los Angola@ County. Hydrologic unit 15070105,
on right bank 5,00 ft (,,524 .1 upstream from Willow Street, 3.4 mi (5.9 hml north Of Long Beach, and 3.7 ci
(6.0 kal upstream from mouth.

DRAINAGE ARCA.-827 mis (2,140 kes).

WATER-DISCRARGE RECORDS

PERIOD Or RECORD.--Deamber 19528 to acrrnt year.

GAGE.--Water-staqe recorder. Datum of gage is 11.91 ft (3.630 a) National Geodetic Vertical Datum of 1529
flevels by Los Angeles County Flood Control District). See WSP 1735 for history of changes prior to
Jan. 19. 1956.

REMARS. -Flow regulated since September 1940 by Hanson flood-control reservoir, since December 1941 by Sepulveda
flood-control reservoir, combined capacity. 45,400 acre-ft (60.9 he3). and several small flood-control P
reservoirs. City of Los Angeles stores imported Owens River water in San Fernando and Chatsworth reservoirs
and at times discharges imported water into Los Angeles River above station. Many diversions above station

* for domestic use and irrigation. AVERAGE DISCHARGE represents flow to the ocean, regardless of upstream
development. See schematic diagram of San Gabriel and Los Angeles River basins.

COOPERATION. -- Records furnished by Los Angeles County Flood Control District.

AVERAGE DISCHARGE.-53 years (water years 1930-02), 199 Wt/o (5.635 *)/s), 144,130 acre-ft/yr (17S hos/yrl.

* EXTRDEE FOR PERIO OF RECORD. -- Maximum discharge, 129,000 fts/s (3,650 ns/a) Feb. 16. 1930, gage height,
17.99 ft (5.483 a) j no flow at times in 1929-30, 1934.

SXTRZKES F-OR WATER YEAH 1980.-axcimum discharge. 129,000 Wt/o t3.650 m's) Feb. 16, gage height, 17.56 ft
(5.463 5)s minimum daily. 39 ft3/s (1.104 m2/s) July 6.

* WATER YEAR 1961: Maximum discharge, 24,200 ft3/s (685 m3/a) Nar. 1. gage height, 7.19 ft (2.192 all
minimumn daily, 27 ft3/m (0.764 m3 /s) Now. 16.

* WATER YEAH 1982: Maximum discharge, 26,800 Wt/o (759 m'/s) Apr. 1, gage height, 7.15 ft (2.162 in);
ainima daily 32 ft3/s (0.906 s2/s) Sept. 23.

10=. ie fte5 River At &se fea. Galif.

-lt 334 606o lIM 11l-13'1S6. In L e o ssi tee & iM t. m Fl t bena S.000 ft
'all freills. itreet. 3.4 males nurat LA Sgm bs Lee AHn0eCM li

3.7 miles pwetrei feM death.

Records svailable. -- fteier IMS to September 1960.

gm.--ftter-stads rsomder. Datum of SaE Is 11.91 ft sainove AS leal (I vls
We niele Count, Flood Contrel District). prior te Oet 31 1931, at sito 3 mile
downstream at different datum. Oct. 31. 1931. to Juu. 19: 1346. At sAte mils am-
stream at different datm.

Mium~g~hlq~-.3yeaSz(1929-40) 139 cr (100,600 aear-ft Per YOM).; indit Of

* -198e:Real. dlschbrP ' 99 000 er a r. 2. 1960. on basis of reasird fep
itat~ons ustress; no flow st.t15s In 1929-30. 1934.

&MR, _;-Flow reguated by Rosoen and Sepulvede flood-control reservoirs (eamInded eIW-
4,j &Cre-ft) and several smll flood-contrgl teeVis iy ooe nee

stores toported Owens River water in Son Fernordo and Chatsworth V404ervoirS eNd at
ties Ilacharges imported water Into Los Angeles River sbov station. nwq diverstons
ab.)vr vtatIo~ for ltridetioi' end dmesteti Uee.

.co rstu. -.Records furnished by Los Angeles County Floo Contrl Distrit

SAO. San Gabriel River at Sring Street. neart We &Ams Calif.

* cio1. --lat 3348130-. long i110'54l. in 3Ej4IEjSv& sec.24, T.4 S. R .12 V.. *On demi-
ste side of String Street Bridge. 1.2 all*$ upstream from Coyote Creek and 1.2 s~laS
nortnost~ of' Los Alamitos.

* 2ri~x e. -- 2.t sq ai (es,.udinS aea above Santa Fe DAN).

Rekz2rg; vs1~j,--0~ctobor 1127 to September 1961. October 1962 to September J16 .
W- --y dvsi-arfe only for saw periods. putlishad In WSF 1315-B.

* ~ g --Vster-stag recorder. Datum of gaoo Is 12.2a ft above Mean 5ee level. datum Of
.,2. ~adjustdIT.t of 1904. prior to October 1962. at datum 4.44 ft higtsr.

* AV~9~pC~)I~nsrfr.--32 years (1927-5i . 1962-6,11. B3. 8 fs (17 23C scre-ft per year); median
k. pahli 2ean qlscr'arpvs. 2.2 cfs t..CC scri-ft Per year

5
f.

t~v~e. -- j3E- 195l2-46: Maximum jlschsrge. 2'.jCO cfs (estiated) Hsr. 2. 1936; no
~or~ jelers. sr'hs In~ seen Year.

~(eaas. - row r.Lat.o by Sar. Gabriel and Cogswell flood-eontra1 reservoirs (combisd
r45c . 5.S ere-ft). M orris Rservoir (capaclty. 35-'00 acre-ft). Santa Fe fleod-

ro~rasi~or (apa~t. 3.8. ace-fl*Whittier Narrows flood-Control reservoir
i:apaz.tj. U1'.... acre-ft). and severe! ail, flood-control reservoirs (cotiiod Copee-

cfv-rt(. Many Ilvesfiot' above station for irrigation, power develpswt.%
a5-z .roui)-ater r";lenlsf'mrnt. "Averege discrjargex represents flow to ocean during

peo eord. re.sr as fustemdvopmflt. At times flow is diverted frve'.
Sam lar'e Slyer c..o% Inta ?I Dow and above Whittier Narrows om to Rio Nondo. '

* -~..r.f~rn'shel by Los Arjeles Cowrty Flood Corol District. :

- . . . .



XUAW4 Cp.r

-63

lOSS. mtlibu Creek at Crater Cmp mea Calabasas. Cali.

keelo.-lat 3e4-43. 1% 118*42103. In UI see.1S* T.2 3.. 2 .17 V., an - ba
7= t OWNtranfre CldCrook. 0.2 silo downtream fee Crater CO. am alsoutitmat of Calabsaa.

2D.atnm ores. --103 sq mt.
Records aytllabe:. --January 1931 to Upemtaer 1160. K

-- Vt ncy44L 0.~d* DW Of gmo Di~ to 430.51 tt above monam level (levels by

Ayes, 113c"am. -21 years (1931-60) 18.3 eta (1.3.250 acre-ft per year); medin at
i7~I~sehroms. 6.4 cfg (4.&O0 acre-ft por yearl.

Nut.:ameg diaeharips, 13,600 cts br. 1S,.1ISM (pap beIggt. 19.1 (ti;
no . O a t ti rs In s om years.

R5ft~r3 *'0u r'e.~sated by a" smll recreatlonal reeervolra.
Zo.oera.or. -flecords tW'nis~e by Los Anpel~s County Plood Control District.

1040. Tapane Creek near ?alanWa &Mae. Calif.

L#C~tln--Lat 34103-50'. Iofi 11813S.13'. in baes do 30n%& kNOICSa nt. an ute
sT.ot rialit abutment Of highway bridle. 1.7 mles north ot Taon..w NaI. LoM Agles
Co~unty.

Dresc, ara. .ld q 01.

Recod, vallb;- --Jnuay 13. to 3epteaber 1934, October 1939 to Spemaber 1960.
-wter-Stae recarder. Datum of gpe Is 266.4C ft above man sea level (levels by

1fl*Counlty Ploot control District). Prior to June S 1940. at different datIa.
JJr, . ;4.,to Dec. 9. 1I41. at sit* 45-. rt uptream at diferent datum.

44f Z.e .l years ( 193C-38, 193"c), S. .14 eta (3,710 are-ft per yearl; maies
.~. ~sr.j eat. scarkwvs i .e era (1 .3"'. acro-ft per year).

14tr-seg. -- 093 -38, 50Wt-4' Nalm 1 lcharge, .6., Map. 2, 19M; nso flow at tims.
--flocords ttwnisnod ty Los An~vles County Flood Control District. -

'a-- ... . .



5. Debris production history from the Los Angels County
Department of Public Works



DIERIS PRODUCTION HISTORY .0.

- Including 1983-1984 Season Complied by Hydraulic Division,
DATA SHEET 8 L.A.C.F.C.D. ,.

go of AUGUST, 1964

• #CONTROLL80 NAXUD SOASONAL 605I0 "Po
"IRD EX TOTAL DEBR1 DRAINAGE A -A. D--. PRODUC0I

D tiS or DePOSITOD ABOVE 000 CAP.-S-AM. -O

0E6RI0 3ASI1 EAONa 01 0AG0 Cu. 10 * () 6O. mi. Co. T0. CU. IDS. So. %I. SEAON

107475 0 1,00 .04 7:200060 1.0 1974-75

ALISI 1070-71 14 120,200 .77 1.700 (6) 30,700 11,106 192-03
ANNETTE .<. 1977-7 7 300 0.00 200 200 1,600 1977-70

ARBOA DELL 1071-72 13 1.400 0.11 12,800 000 7,446 1070-00 , '

AUORn 1954-55 30 07.300 0.19 IS,,00 2 0 0

BA LEY 1045-40 31 2 5UU 0.60 237,40 5,B00 111700 1_73-10 5e
RAORO 1060- 4 B0o 0.2N 2700 700 21660 1 -0S
SARCOTTA 1070-71 14 100 0.12 ,6000 50 400 1 03-60BE 1070-71 14 12,100 0.27 42,000 7,00 20.300 19-0

6 RA0 1071:72 13 200 I.U 3109 300 012
BIG DALTON 9050-90 25 022.OUV .42 524.400 20,700 12.200 1040-6
OLANC0AO 1000 10 17D000 0.50 75.200 06,00 73.200 1077-78
LU100-0 16 27,00 0.10 .00 12,000 100,300 1977-73
RA Ct 1071-72 13 -- 35,400 0.20 27.500 12.000 41.00 1977-70
O60 7 1954-55 20 70.200
BRAND 101530 40 247.0 1707020 47.100 01.000 9177-76

CALLE BOBLEDA 1082-03 2 2.000 0.11 1.400 3.000 11.400 1002-03
CARRIAGE HOUS0 170-71 14 4.700 0.03 10,400 ,400 114,700 1070-00

S100-50 30 34,000 0.12 10,700 12,00 104,700 1070-60
$Ap 1070-77 023.9

B O  

0.4,120 if0O - OnB , '.

C 7A0 10304 1 N3.G* 0.01 000:: 17.00 00 1077-75 6*'

CHAMERAIIN 1074:75 10 s00 0.04 1,600 200 7 0 17-

COILD8 1062-4 21 45,200 0.31 47.00 10,700 34.s00 1000-01 o,1
CLOUD CoRe 1972-73 12 3,200 0.02 14,'00 1,600 01,600 10-76

CLU IOT1973-74 11 12.1100 or|3r0 t0 2f0 017

COOKs 1151-52 33 12RO05 5001:6 0500

COPPi RILL 1075-0 5 1,200 0.27 7.00 1.00 4.300 1001-62

C.OCRER 10 3- 4 1 MEG. 0.07 10 200 -"- -

MR40N 1070-S0 5 400 0.13 :,200 400 3.200 1002-3

DEE 1054- 30 130.00 0.50 4000 0-
DUOIOUL1E 1976-77 0,700 0.11 1,200 500 .4 1977-71

EV01460 1901-2 3 100 100 2 .00 192-03
DRY CA6 -ON- 00H 7060q 107-7 0 0 .000 1.00 7,00 5.300 S.100 1979-80

D05(SUR 1035-31 40 340,400 0.64 110,900 0.200 102,000 1977-76
LLO109- -7 : 10,.000 ,40 56,400 41,700 ,1.]0 1,7-8 *

....IJ111,OO 1 o4-l 0010

E6A0,D EA T 10 45 0020 :0 2,000 10,000 1064-60

ENGLIWILD 101-42 23 65.100 12 0.40 36.000 0.200 150,500 121 1945-49

PAIR OARS 105-36 49 108,000 0.21 25,200 15,700 74,000 135-3 1
P ER 1915- 36 4 5 ,6 0 20,0 2 , 00 0 , 0 . . . .

1,O0ER0AR 0.06 1:30 0 0. 197,2-03

L4NE 10-00 5 700 0.10 13.00 600 3.00 1970-0
GOLF CLUB DRIVE 1970-71 14 20.200 0.32 14,700 11,600 24,300 1070- 0

0OR000 1073-74 11 4.500 :,00o 000 ... ..977:-70"
GOULD 1947-45 37 11330 4000 19.00 36,300 1IGS-66

GOULD (UPPER) 1071-72 13 07.100 0.16 52:000 10.100 55.000 1077-76

,HALLS 1035-3S 40 66.000 0.0 05.000 102.100 0,300 1:27-0-

MARR06 1956-50 20 74,500 421 04 6000 03,400 147,400 (2. 164-6"
.,2A ,3. 137 .. "2
HILLRST 13:7 4 5

5  
,4 1700 3]300 1064-65

HOG..00 105-0 :6 5.0300 o I I
900 1940-70 15 0,400 0.30 41.900 3.600 12.600 1977-70
HOO ST 106-0 16 45.700 (21 0,10 21.300 40,200 223,100 (2) 10006-0
0006 REST 1070-71 14 5.400 0,17 30,000 3.600 21.300 1070-60

10203 2 000 9.0 1.
°

00 21112-61
W itV0 .6000 1974-75 10 1.050 . 0 1 0-
JASHINE 1076-77 0 2.500 0.10 5.500 1,100 10.700 1012-63
11N19 ,04 1964-05 20 46.000 1 0.0 17,,00 16.100 2) 1016-14

0 LOA 60T 196W-E7 10 56.200(24 0.16 23,600 22,200 12.501 2 1960-60
LOONAN 1054-55 30 71.0,0 0

-SALLE 147-141, 0 112-1
LAS rLORBs 1035-34 49 213,000 0.40 57.600 36,000 00.000 1037-0
L.S LOMAS 103-84 0 0.07 1.300
LA T'U0A 1055-54 20 512,700 5.34 402,300 172,000 32,200 1177-7-

LAUREL RD11GR 1077-76 7 400 0.03 1.700 200 51100 1979-01.910.2 10-69 21 26,300 2.60 171,200 42.300 11,500 1045-404.+.'

LIOICOLN 1035-26 49 124.700 0.50 31.400 21.400 56.00 004-69
RDA00 VISTA 1070-71 14 10,200 0.37 3.200 .400 0.200 1977-70

LITTLE DA041N 1059-40 25 900,200 3.31 456.500 337,000 102.100 1566:61

ADDOCK 19$4-55 30 50.200 0.25 411000 16.200 04- 70 O-0l
9AT No 1 51-54 31 201,000 0.70 4000 T6,300 01,000 16$-47
MAY 90, 2 1053-54 1 27.00 0,00 10,500 6,200 66.700 104-47
MS6NDERING CREEK 4971-74 11 1,700 0.09 3.000 900 0.600 1971-74 ..4

N0NT CANYON 101-1] 3 2,900 0.1 .400 2,400 20,000 1 21-62

W000, 4064-25 0 20.500 0,60 1.100 12,00 21S00 904-2681
NOrN1TATTIN 1906-64 0 0 0.01 1:400 - -

MULL 1073-74 1. .000 0.15 16,400 1.100 7.000 10-0
MULLALLY 1074-75 10 S1,700 4) 0.14 12.000 24,400 71,000 (4) 1077-7.
NADAL 1906-70 Is 500 00 1,400 400 5,600 1070-0

I(1. 1027-20 4i 021.400 0.35 13.100 21,600 62 .700 I
OAK 17b-70 6 13.310 0,5 0,7SB 6,00 11.100 1077-78
OAKGLADE 1074-75 00 1.00 0.04 12.300 . 1,200 20,700 2077-76
PICKENS 1I-36 40 713.000 1.20 121,400 140,400 03,700 1077-78

LAWN0.460 L971-74 11 5,100 0.02 ,t00 1.200 60,000 1076-77
10,3-5, 31 ....00 040 0,27 34.20 10,709 91.7001 41 1977-7.

001. UPBI6-77 6 46.700 (41 u. 2V,000 21,00 102,600 (4 1:77-76
0071.0 1:21771.0

RUBO 1:43-40 41 271,750 1.20 127,200 137,000 105,600 1070-60

RUI (LOWER) 1955-56 20 20,400 0.28 2.400 8.,00 20,700 190-60
NY 10901-1 10,400 1.11 1.000 10,000 0,100 1001-12

SANTA AORTA 10S0-60 25 6 1. 3100 'j 1.70 303-000 11.004 77.000 2 1 04-62
3PI07T 1914-5 30 t70.600 40,) , 23,00 02,300 ((,93 1730-0:155

0B1HOLL 1045-46 20 16,200 0.06 11,100 0 5,200 1968-60
0(S02.10O1 4962-13 22 33,600 0.26 6.700 0 77,00 62-6312

SCIHARTt 1076-717 44,900 0.17 45.400 23.400 1,000 107-76
0(2LDS 197-14 47 101.00 0 900 34,0 35.200 130,300 0907-10

D 057-2 57 361.700 424 ).39 132,4 0,200 20.000 (2 1066-69
SIERRA 9AR VILLA 1057-50 27 490.700 (.46 402.704 011.600 01,204 1a41-62

000V0 1904-17 40 104.200 4. 2 1 ,400 201.00 91,700 1030-SO
0NOW 0607 0979-77 0 1.700 0.14 4.100 1.000 7,400 1979-00
100001.00 4 |0-?S 15 4.]U0 4.00 6, 200 2,100 .§0 177-70 -
070901 1 4$55 36 47,100 u.99 62,7o0 10.410 32,200 1090-60

1T:ROALL 4073-74 91 27.000 0.13 16,400 14,200 100,200 1977-71
STETSON 460-10 15 4.,00 0.2S o0000 0.$00 5.00 1077-7
0TOCO 190-41 44 159.100 .65 160,200 44,100 24,700 1060-65
. J0T

0

TV
0

MT i067-0 A 1:0 0.03 2,300 5O0 16,900 1077-71

SULLIVAN 170-7) 04 9. 500 1.JN 90,0u0 1,,000 1970-o-

30U900310 0070-70 04 1.600 0.02 4,00 600 41,O00 1070-70
SUNST CA.YN7 0 I01-0) 2 2.700 0.20 4,400 1.200 26,000 1062-62

SUNSET (5.N00) 11-64 24 C4,Y400 0.45 10600 1,.200 44,900 1060-11
SUN0IT I07706l 1024-...0,,...S,.,. .1.2 *00 0.44 05,000 27,000 61.400 10'4-65 " j1
T10N61.1. 0552-52 00 45.2oo 24 u." i 7J0 100Yoo 06.000 (o) 101-600

07700 00(0600 407S-77 6 39.700 04, 0.20 ,700 25 (5964
0N0020 1035-54 95 N00.00 0.00 (35,00 54,700 40.100 1577-7 6

WARD 1056-$7 26 51,,00 0.02 03.400 17.001 0,100 477-76
60ST 0001N0 103S-]6 6 066 ,,Il 0.25 46,o00 190900 1.5990 1037-36
WL.02O0 (967-60 07 1,.400 -.V7 22,500 06,700 I5,700 1077-78

L. 2:568 14.000 5.,.0 ,00 6-10 -

IN'"30 1002-40 22 20,.00 0. 20.200 9,400 S.200 0066-60
01906WA (460 10 22,400 0,07 1,700 971. 300 0075.76

0012005 WAY 197-7 0197S-7.
IACHAU 0SS 20 t000, 20 440.D4S 0 0,000 46,100 037,200 (4 1077-76

120 DFAM60 BSIN _11 - - - .2,9S0. 300 .... . 7-5. 72 _ .7,569, 100

1I) VOL UE O E6RI S DEP0S T D IN ASI0 0014 NOT INCLUDE) VOL42 O r.p00 D0 I 000 0 0 T0 1 DOES 60? N IN LU BE 0 90O1 6WI H
Dr09S 90SLUICED T 00GR 0PN 0RT O5 00.. PASSEO OVR SPILLWAY DURING T2E STO521 IN 1977-71 50.4S005.fr.

+ 2
24 -001.2(a0o0 0001 01 0 DPOSITE 0 0S NO INCLo DIA0P3S WHICH 451 INCLUDED MIT" 00005.s 5R00 B0SIN.

PASSED OVEN SPILLWAY DtIJ M, N I; M RMYIS IN 106b-69 9r."SON. 14) DEBRIS CAPACITY AVAILABLE WITHIN MIGHT OF WAY LIMITS.
I 5) LUIN DERAIN F6SON UPSTMEBA BASIN On DM.

. ....



6. Unpublished monthly discharge (acre-feet) and annual peak flow
(ce) for major streams, Los Angeles County, 1977 through 1983.

Courtesy of Bob Sarasus, Los Angeles County
Department of Public Works
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A.Sediment sixe distributions measured in South Comst streams,
from U.S.G.S. publications and Irownlie and Taylor (1981)
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204 LOS ANGELES RIVER BASIN

11103000 WOS ANGELES RIVER AT LONG SEACU. CA-Continued

WATER-QOALITY RECORDS

PERIOD OF RECORD.-Water years 197) to current year.
CHEMICAL AMALYSESi Water years 1973 to current year.
RIOLO0GICAL DATA: Water year* 1973-61.
SPECIFIC CONDQCTANCE: Water years 1974 to current year.
WATER TEMPERATURES: Water years 1974 to current year.
SEDIMENT RECORDS: Water years 197S to current year.

6(3200 OP DAILY RECOND.--
SPECIFIC CONDUCTANCE: October 1973 to September 1975, July 1960 to current year.

WATER TtMPERATURES: October 1973 to September 197S. January 1960 to current year.

INSTRUMENTATION. -- Water-quality monitor recording specific conductance and water teperature
October 1973 to September 1975 and since January 1930.

REMARKS. -- Miasing specific conductance and temperature data due to recorder malfunction.

EXTREMES FOR PERIOD Or RECORD-
SPECIFIC CONDUCTANCE: Maximum recorded, 2,010 micro7Aos June 30, 197S# minimum recorded, 117 microebos

Mar. 6. 1975: minimum observed. 91 microebos Bay 6. 1977.
WATER TEMPERATURES: Maximum recorded, 38.0*C June 24. 19611 minimum recorded. Z.0*C Jan. 31. 1975.

EmTENES FOR CURRENT TEAR.--
SPECIFIC CONDUCTANCE: Baximum recorded, 1.930 micromhow July Si minimum recorded. 112 fticroeo Jan. 1.
WATER TEMPERATURES: Maximum recorded, 37.0*C Aug. 211 minimum "eCorded, Z.S5C Jan. 6.

WATER QUALITY DATA. WATER YEAR OCTOBER 1961 T0 SEPTERWER 1962

PARTICLE-SIZE DISTRIBUTION Of SUSPENDED SEDIMENT. WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

5(0. BID.
1USP. 3USD.

SYRIAm- SE01. SIECK STEVE
FLOW. MENT. 0 1AM. Dian.

TEMPER. INS6TAN- 1". 0 FINER 9 FINER
TIME ATURC TANEOUS FENDED TkW ~ THAN *-

DATE IDS C1 ICFS1 1060L) .06 N .11% NO

JAN
Is... 1266 IT.S 69 it ?I

63 ... 1360 24.6 We 11 3? -

P2 ... 1366 36.1 38 19 49

IA ... 1236 3.6 41 161 99 lee

SEP
1I ... 1206 11.6 S3 9 as



SAN DIEGO CREEK BASIN 17S

11048S00 SAN DIEGO CREEK AT SAND CANYON AVENUE. NEAR IRVINE, CA--Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1972 to current year.
WATER TEMPERATURES: Water years 1972 to current year.
SEDIMENT RECORDS: Water years 1972 to current year.

PERIOD Of DAILY RECORD.-- "V
WATER TENPERATURES: June 1972 to current year.
SEDIMENT RECORDS: June 1972 to current year.

RItAIKS.--Gage moved to present site at Sand Canyon Ave on January 1977. Prior to October 1976 at site I mi (2 ke)
downstream. No gage from October 1976 to January 1977. Extremes unknown for 1977 water year due to missing
record prior to Jan. 19, 1977.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SEDIMENT CONCENTRATIONS: Maximum daily mean, 28,700 mg/L Feb. 16, 1980; minimus daily eOa, no flow
Dec. 2S. 1972, Nov. 15-17, 1973. Jan. 13, 197S.
SEDIMENT DISCHARGE: Maximum daily, 246,000 tons (223,000 metric tons) Feb. 16, 1980; minimum daily. 0 tone
on several days mot years.

EXTRENES FOR CURRENT YEAR.--
SEDIMENT COCENTRIATIONS: Maximum daily msea, 28,700 mg/L Feb. 16; mininum daily mean, 5 ug/L Nov. 16.
SEDIMENT DISCHARGE: Maximum daily, 246,000 tons (223,000 metric tons) Feb. 16; minimum daily, 0.40 tons

(0.36 metric tons) Nov. 16.

PARTICLE-SILE DISTRIBUTION OF 5USPENOED SEDIMENT, WATER YEAR OCTOBER 1 17 TO SEPTENEd 1900

Sea. 5E0. no. ED. SC. SEo. SEo. SED. Sao. EDo.
SuosP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. U.
FALL SIEVE FALL SIEVE FALL SIEVE FALL SIEVE FALL SIEVE
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so .. To 70 50 55 too5-- 20
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oo... 46 67 as - -- le eS-
go.. 1 61 -- To -1 0 4I -- to too
I,.,1 -- 7 -- 7- *- 3 - 4 - --e
is... - 45 * 0 -- - - --
1 ... - 43 -- - - - -- - - 1
3... - 6 53 .. .. -- -- -- - -
31 ... - 50 - 75 - 45 -- ISO - rFEe •22 ... .- 45 .. . . . .. .. . . ., "

03..•. -- 71 - - 0- -- -- "- *- - .+;'
,,... .. 2 -.... .. .. .. . ... .. "
24I.l.. • -- 54 -- -- 100 "- . ...-- -- m -
Ps
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PA*TICLE-SIE DISTRIBUTION OF SURFACE KO[ MATERIAL, WATER YEAR OCrO6ER 19T9 to SEPTIenlS 1940

DI oED BID S(o KO BE0 SE0
RJNOR NAT. RAT. NAT. NAT. NAT. HAT, HAT.

Or STREAM- SIEVE SIEVE SIeVE SIEVE SIeve SIEVE SIevE
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SOUTH CENTRAL REGION ""
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1. Pertinent stream gages, South Central Region

2. Stream gages in San Luis Obispo County, from the San Luis
Obispo County Flood Control and Water Conservation District

3. Stream gages in Ventura County, with location map, from
Ventura County Flood Control and Water Resources Department

4. Descriptions of stream gages from U.S. Geological Survey
publications

5. Debris Basins, Ventura County, with location map and typical
data sheets from Ventura County Flood Control and Water
Resources Department

6. Typical hydrographs during major storm events, South Central
Region

7. Sediment size distribution, South Coast Region from U.S.
Geological survey publications and Brownlie and Taylor (1981)

8. Fire Frequency Tables, from U.S. Forest Service, Los Padres
National Forest. Courtesy of Bob Blocker and Fritz Cahill
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1.Pertinent stream gages# South Central Region
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2. Stream gages in San Luis Obispo County, from the San Luis
ObispoCounty Flood Control and Water Conservation District
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3. Stream gages in Ventura County, with location map, from
Ventura County Flood Control and Water Resources Department
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TABLE IV-2 STREAMFLOW STATIONS
NUMERICAL INDEX

STATION

NUMBER STATION NAME

600 Coyote Creek near Oak View
601 Coyote Creek near Ventura
602 Matilija Creek at Matilija Hot Springs
604 North Fork Matilija Creek at Matilija Hot Springs
605 San Antonio Creek at Casita Springs
606 Santa Ana Creek near Oak View
607 Ventura River near Meiners Oaks
608 Ventura River near Ventura
630 Canada Larga at Ventura Avenue
631 Fox Canyon Drain below Ojai Avenue
632 Prince Barranca above Southern Pacific Railroad
633 Happy Valley Drain at Rice Road
664 Station Canyon Creek
665 Cooper Canyon Creek
700 Arundell Barranca above Harbor Boulevard
701 Hopper Creek near Piru
702 Lockwood Creek at Gorge near Stauffer
703 Middle Fork Lockwood Creek near Stauffer
704 Piru Creek below Thorn Meadows
705 Piru Creek above Lake Piru
707 Santa Clara River at Los Angeles-Ventura County Line
708 Santa Clara River at Montalvo-
709 Santa Paula Creek near Santa Paula %%%

710 Sespe Creek near Fillmore
711 Sespe Creek near Wheeler Springs
712 Sespe Creek West of Hot Springs Canyon
713 Pole Creek at Sespe Avenue ,.
714 Piru Creek below Santa Felicia Dam
715 Saticoy Diversion near Saticoy
716 Piru Creek below Buck Creek, near Pyramid Lake V, :
731 Ellsworth Barranca at Foothill RoadII
732 Harmon Barranca below Telegraph Road
733 Oxnard West Drain above Bolker Street

734A Oxnard West Drain at Wheelhouse Avenue
735 Fagan Canyon Drain below Harvard Boulevard
736 Real-Warring Drain above Pacific Avenue
776 Revolon Slough at Laguna Road Bridge
800A Conejo Creek above Highway 101
801 Arroyo Simi at Moorpark
802 Arrojo Simi at Royal Avenue
803 Arrojo Simi near Simi
804 Arroyo Tapo above Walnut Avenue
805 Calleguas Creek at Camarillo State Hospital
806 Calleguas Creek above Highway 101
808 Fox Barranca at Highway 118
830 Arrojo Conejo South Branch above Ventu-Park Road
831 Arrojo Simi above White Oak Creek
832 Arrojo Tapo below Los Angeles Avenue
833 Bus Canyon Drain above Los Angeles Avenue
834 Sycamore Canyon Drain below Tierra Rejada Road
835 Camarillo Hills Drain below Highway 101
836 Arrojo Conejo below Conejo Boulevard
900 Wagon Road Creek near Stauffer
901 Reyes Creek near Ventucopa
930 Little Sycamore Creek above Highway 1
931 Potrero Creek below Westlake Boulevard

.'.
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4. Descriptions of stream gages from U.S. Geological Survey
publications -~
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SANTA CLARA RIVER JASINd

11114000 SANTA CLARA RIVER AT MONTALVO, CA '

LOCAT1ON.-Lat 54'14,Sl", long 119'1' 1". in San Miguel Grant. Ventura County, Hydrologic Unit 18070102. on
downstream end of center pier of southbound bridge on U.S. Highway 101. 0.9 zS& (1.4 ke) southeast of Moataivs.f%
and 4.S mi (7.2 ka) upstream from mouth.

DRAINAGE AREA.--.612 nik (4,17S kin
2
).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD. -October 19Z7 to September 1932. October 1949 to current year. Monthly discharge only for
19S0-67. published in WRO 1968 report. October 1949 to September 1969. published as "at Saticoy."

CAGE -Rter-stage recorder. Datum of gage is %1.88 It (13.813 a) mational Geodetic Vertical Datum of 1929
(eesby Ventura County Flood Control District). Oct. 1, 1927, to Sept. 30. 1932. and Oct. 1, 1949, to

Sept. 30. 1967, at same site at different datums. Oct. 1. 1967. to Feb. 2. 1970. at site 3.9 mi (6.3 ISO
* upstream at different datum.

REKARES.-Records poor. Flow partly regulated by Lake P1 ru(s o 11109300) 33 sl (33 km) upstream ' nceMay 1933; by Pyramid Lake. capacity, 173300 aicref (4he)4 i(8e)3400are- ft (399t: h:1)
43 ml (69 ISO upstream since January 1972. Natural flow affected by ground-water withdrawals, dliversions,
municipal use, and ground-water replenishment. Imported water from the California water Project released
to the ba;L. at Cas.taic Dam and Pyramid Dan. Diversio to sprAd"ng grounds and for Irrigation in Pleasant
Valle.at site .0 1i (9.7 he) upstream (station 11113900) . AVERAGE DISCHARGE represents flow to the soe
regardless of upstream development.

COOPERATION. -- Three discharge measurements were furnished by Ventura County Flood Control District.

AVERAGE DISCHARGE.-S years. 142 ft 3 /s (4.021 *3/s). 10Z.900 acre-ft/yr C227 hm3/yr).

EXTREMES FOR PERIOD OF RECORD. -- Mauimum discharge, 16S.000 ft 3 /s (4.670 m3 /s) Jan. IS. 1969, gage height.
17.41 ft (S.307 a). present datum; no flow for long periods in moat yeas.

- EXTREMES OUTSIDE PERIOD OF RECORD-Plood of Mar. Z, 1938, 120,000 ft 3/s (3,400 m3/s), estimated by Ventura
County Flood Control District.

EXTREMES FOR CURRENT YEAR.-aximus discharge, 8,600 ft
3

/s (244 0
3
/9) Apr. 1. gage height, 3.83 ft (1.783 a);

no flow for many days.

SANTA CLARA RIVER SABIN

11114000 SANTA CLAMA RIVER AT MONTALVO., CA--Continued

WATER-OOALITY RECORDS

PERIOD OF xROD._water years 1968 to current year.
WATER TDIP8RATORES2 water years 1968, 1969. 1971-81.
ggOINEWr RECODS water years 1968 to currant year.

PERIOD OF DALY RECORD. --
WATER TEMPERATaRES, October 1967 to September 1969, October 1970 to Septembesr 1981.
SEDIMENT REC0OSDI October 1967 Septemfber 1901.

EXTREMES FOR PERIOD OF DAILY RZCRD.-
SEDIMNT CoRCENTRATIONS Maximums daily man. 108,000 eq/f. Nar. 4. 1970, mdimuem daily aRa. IND flow for mailny
days most years.
SEDIMKNT DISCHARGES Maximum daily. 20.400,000 tone (18.500,000 metric tonal Feb. 35v 19691 minimu dail1y.

0 tons on many days each year.

RUARS. -Prior to October 1969. published as *at Saticoy* (station 11113920).

SUMMtARY OF WATER AND0 SEDIMENT DtSCIIAAGE. WATER YEAR OCTOBER 1981 TO SEPTEMBER 12

AkWATER SUSPENDED DEDIA)AD TOTAL
MONTH DISCHARGE SEDIMENT D1SCUAXRZ SEDIMENT

DISCAGE DISCHARGE
CPS-DAYS TONS TONS TONS

OCTOBER 1981 0.79 .03 0 0
NOVEMBER . 11.03 2.06 24
DECEBE 8.80 .59 031
JANUARY 1982 138.79 146.48 47 193
FEBRUARY . 30.83 7.07 S 12
MARCH .... 3263.39 35365.14 13193 48760
APRIL .... 10582.21 142623.23 43284 13900
MAY ... 44.55 S.6 6 12
JUNE 7.38 .3 2 1
JULY::.. .9 S 0. 0 0
AUGUST ... .16 0. 0 0
SEPTEMBER. .24 .01 0 0

TOTAL... 16089.52 178332.59 S6539.7 234812



SANTA CLARA RIVER BIASIN%

11114000 SANTA CLARA RIVER AT MONTALVO, CA

LOCATION. -Lat 34*14'31", long 191 ".in San Miguel Grant. Venture County. Hydrologic Unit 16070102. on
and 4.S as (7.2 k.) upstream fro, mouth.

DRAINAGE AR&A.-l111 miZ (4.173 kaZ).

WATER-OISCHARGE RECORDS

PERIOD OF RECORD. -October 1927 to September 1932. October 1949 to current year. Monthly discharge only for
19S0-67, published in WRD 196 report. October 1949 to September 1969. published as "at Saticoy."

* GAGE.-Water-stage recorder. Datum of gage is $1.88 ft (13.813 a) National Geodetic Vertical Datum of 1929
(levels by Ventura County flood Control District). Oct. 1. 1927, to Sept. 30. 1932, and Oct. 1. 1949. to

- Sept. 30, 1967. at same site at different datums. Oct. 1. 1967. to Feb. 2. 1970. at site 3.9 mi (6.3 ke)
upstream at different dattm.

REI4ARKS.--Records poor. Flow partly regulated by Lake Piru (ste tion 11109500) 33 ai (53 ha) upatrea s 1
May 1933; by Pyramid Lake, capacity. 173.500 acre-ft (214 he ) 42 mi (68 kin) SZ4.000 acre-ft (3990h:1)
43 at (69 Its) upstream since January 1972. Natural flow affected bytground-water withdrawals, diversions.
municipal as@. and ground-water replenishment. Imported water fro the California Water Project released

to he asi atCastaic Dam ad Pyramid Dam. Diversion to spreading grounds and for Irrigation in plasaant
Vally. t te .0 ci (9. h) up$tea (aion 11111900). AVERAGE DISCHARGE represents flow to the ocean

regardless of upstream development.

* COOPERATION9. -- Three discharge measurements were furnished by Venture County Flood Control District.
N AVERAGE DISCMiARGE.--33 years. 142 ft3/s (4.021 03/9), 102,900 acre-ft/yr (127 hm

3
/yr).

EXREMIES FOR PERIOD or RECORD1--w asm discharge. 16S.000 ftS/s (4.670 m3/s) Jan. ZS, 1069. gage height,
17.41 ft (3.307 a). present datum; no flew for long periods in most years.

EXTREMES OUTSIDE PERIOD Of RECORLD-Flood of Mar. Z. 1936. 120,000 ft 3/s (3,400 n
3 /s). estimated by Ventura

County Flood Control District.

CALLEGUAS CREEK &ASIN

11106316 CALLEGUAS CREEK AT CAMARILLO STATE HOSPITA. CA

LOCATION.-Lat 34*10144". long 119*02'20". in Cued&asca Grent, Ventura Couny Hydrologic gait 16070103, on
downstream side of county road bridge. 1.0 mi (1.6 kin Nerthest of Cams"ril tt opta.sd14m
(2.3 has) downatream from Come). Creek.

DRAINAGE AREKA.--248 all (642 ha2 ).

* PERIOD OF RECORD. --October 196 to current year.

CAGE. -- Wa ter- stage recorder. Datum of gage Is S11.42 ft (17.16 ml National Geodetic Vertical Oatia of 1910
(levels by Ventura County Flood Control District).

REMARK3.--NO regulation above station. PumpIng for Irrigation in valley 1.0 mi (1.6 ha) above station.
sustained flew fro City of Thousand Oa reclamation plant.

* COOPERATION. -- Records were furnished by Ventura County flood Control District &ad reviewed by Geolegical Survey.

AVERAGE DISGCiRGE.--14 years, 35.3 Wc/s (1.01 m
3
/9). 15.790 acre-ft/yr (31.6 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Hauigmun dischare 15.390 ft
3
/ (114 8

3
/$) Feb. 15, 1980. gage height, 10.54 ft

(3.213 a), from ratingl CUTVe extended ave400t/s(130 m/s) onbasis of slope-conveyace study of
maximum flew; no flow at times in some yars. C'.

...........



VENTURA RIVER BASIN

11111S00 VENETURA RIVER WEAR VEN USA. CA

LOCAIOM--La 3410S" log 111 7,In southeast corner of Santa Ana Grant. Ventura County. Hydrologic
Unit 18070101. on right bnk 30 ft (13 a) downstream from bridge on Casitas Pass load at Poster Memorial Fork.
0.2 ml (0.3 he) downstream from Coyote Creek. and S at (I km) north of Ventura.

DRAINAGE AREA.--I$8 oil (417 he
2
l).

VATER-DlISaIARGE RECORDS

PERIOD OF RECORD. --Sepember 1911 to January 1914, October 1329 to current year; combined records of river and
diversion. October 1932 to current year. '1

GAGE.- --Water-stage recorder on river; water-stage recorder and Parshall flume as diversion. Datum of gage Is
205.23 ft (62.SS4 a) Ventura County flood Control datum. See NSF 131S-B for history of chkanges prior to
nwv. 2, 1949. Nov. 2, 1949, to June 12, 1909. at sie SO ft(3Idntemt ( dau 4.0 f(.9 m)
lower.

REMIS. - -Records(good. Ferlow partly regulated since March 1948 by Matilija Reservoir. usable capacity.
1,473 acre-ft (.2 3) and since October 1939 by Casitas Reservoir. capacity, 267.000 acre-ft (329 b0n3).
Water diverted to Casitas Reservoir on Coyote Creeh since January 19S9. Diversion by city of Ventura for
municipal supply began prior to 1911. AVERAGE DISCHARGE (River only) represents flow to aceas regardless of
upstream development. For records of combined discharge of river and Ventura City diversion, see following
page.

AVERAGE DISCHARGE. -- River onll: SS years (water years 1912-13, 1930-12). 38.1 ft
3 /s (1.G31 S

3 /9).
42,240 acre-ft/yr (32.1 ha /yr).

Combined river and diversion. 0yas 78ft/ 190n/) 49,120 acre-ft/yr (00.6 hn3lyr).

EXTREMES FOR PERIOD OF RECORD.--River only: Maximum discharge, 63.600 ft
3

/s (1.800 m3 /s) Feb. 10. 1978. gage

hiIght. 19.14 ft (S.134 m), from rating curve extended above 34,000 ft
3
/s (963 a

3
/s); maximum gage height,

23 ft (7.41 a) Jan. ZS, 1969. present datum, from floodnnrks* no fo ttmsi ayTas
Combined river and diversion: Maximum discharge, 03,00 ftl/s (1,800 C3 /s)%Fb. 10. 1978; no flow
Nov. 28, 29, 1977, many days during 1982.

BITREI4ES FOR CURRENT YEAR.-River only: Maximum discharge, 834 ft
3
/s (23.0 a3 /9) Apr. 1. gage height. 4.06 ft

(1.237 a); no flow many days October through December.
Combined riveranddiversion: Maximum discharge. 843 ft

3
/s (23.9 *3/s) Apr. 1; mininum daily, 0.62 ft

3
/s

VENTURA RIVER BASIN

11118500 VENTRA RIVER NEAR VENRA. CA--Continued

WATER-OUALITT RECORDS

pERIOD or RECORD.--Ooenbaer 1907 to December 1908, water years 1967 to current year.
CHCHZCAL AhLYS~s, December 1907 to December 1903, witer years 1967-79.
WATER TE4FERATURZS. Water year* 1989, 1971-73, 1973-81 to carrent year.
SEDIMENT RECORDS. Water years 1969-73, 197S to ciarrent year.

PRRIOO OF DAILY RECORD.-
WATER TUEFURATORESo October 1968 to September 1969. October 1970 to Septeber 1973, October 1974 to

September 1981.
SEDIMENT RECORDS, October 1968 to September 1973, October 1974 to September 1961. *A.

RIMqRRS.--gurface-bod material particle sixes coarser thsan 14.0 me were determined by particle count-. Data
is available in fiesa of the Geological Survey.

EXTREMES FOR PERIOD OF DAILY RECORD.-
SEDINMT OONCENYRATION8, Maxmumn daily eman, 32.000 *q/L (eatinatedl Jan. 25, 1969. minimaum ds~ly man, no

flow for many days mest Years.
SEDIMENT DISCHAAM~r Maximun daily, 2,220.000 tone 12,010,000 mtric tona), etimated. Jan. 23, 19691 minLEuM
daily, 0 tone on may days meat years.

PARTICLE-SIEE DISTRI5UTION or SuspWDED SEDIMENT. MATER YEAR OCTOEZR 1981 To SEPTEMBER 1982
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VENTURA RIVER BASIN

1111510 VENTURA RIVER NEAO VENTURA- CA
LCCATION.--Lat 34121109". losg 119l' 27-. in southest corner of Santa An& Grant. Ventura County, HydrologicUnit 15070101. on right book 50 f t (IS a) downstream from bridge on Casitas Pass Road at foster Memorial Park.

0.2 ai 0.3 ha) downstream from Coyeo Creek, and S at (I ha) north of Ventura.

DRAINAGE AREA.-lg oil (487 k2
2
).

VATSR-DISCHARGU RECORDS

PERioD or RECORD. -- Septaubor 1811 to January 1514, October 1929 to currant year; combined records of river and
diversion. October 1932 to current year.

GAGE. -ae-tg eodre ie;wtrsaercra n Parahall flu"e on diversion. Datum of gage is
S0.3 Ii (.14 a) 'antur County Plood Control datum. See WSP 1315-D for history of changes prior toNov. Z, 1949. Nov. 2. 1949. toJune 11. 1969. at sits 410 ft (137 a) downstream at datum 4.00 ft (1.219 a)lower. 

-

REMAKS.--Rcord god. flow partly regulaed since March 1948 by Matilija Reservoie ual aaiy
1.473 acre-ft (1.19Z Wa) and since October 19S9 by Caaitas Reservoir. capacity. , 00 acre-ft (329 hm3) -
Vater diverted to Caaftfs Reservoir on Coyote Creek since January 1919. Diversion by city of Venture for
municipal supply began prior to 1911. AMGZ DISCHARGE (River only) represents flow to ocean regardless of
upstream development, For recorda of combined discharge of river and Ventura City diversion, see following
pg.

AVERAGE DISCXARG. -- River only: SS 'years (water years 1912-13, 1930-82). 18.3 ft 3 /s (1.6S, N3 /9),
42,Z40 acre-ft/yr (12. 1ha/yr). 6. t/ 190m . 4,2 cef/r(06 yCombined river and diveraion: 10 years. 67hf3s(.2 3s.4910ar-ty 6. m

3
/yr)

EXTREMELS P01 PERIOD OP RECORD. --River only: Maximum discharge, 63,600 ft3/ ,0 n/a) Feb. 10, 1976 @age
hegt, 19.14 ft (S.$34 in), from rating curve astended above 34,000 ft 3

/9 Ra6
3

/a); usaium gage height.
24.3f (7.41 a) Jan. ZS. 1969, present datum, from floodearka- no flow at ties* In many years.6Combined river and diversion: Maximum discharge. 63,600 ftl/s (1,800 @3/2) Feb. 10. 1978; me flow

. Nov. 29. 29, 1977, many days during 198Z. IP

ETREMS FOR CURENT YEAR. -- River only: Maximum diacharge, 834 ft 3 /s (23.6 . 3 /s) Ape. 1, gage height, 4.06 ft .I(1.237 in); no flow many days October through December.W W
Ceebmedrivr an dierson: Maximum discharge. 843 ft 3 /s (23.9 83 /a) Apr. 1; minimum daily, 0.61 ft3/s(005m3 s an 1
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CARPINTERIA CREEK BASIN

11119S00 CARPINTERIA CREEK HEAR CARPINTERIA, CA

LOCATION. -Lat 14;24-0" log 1192901, in l aAncon Grant. Sata EArbera County, Hydrologic Unit 1806001s.

on righ b akZOf ho ?3 ~ % uptea @ b ridg on Stoato MHihb%; 1#1, 163 ft (so a) dewnstream froa Gobernador
Creek andi 1.9 s (J.9 ki) northeast of Carpinteria.

DRAINAGE ARIA.-I.1 oil (33.0 kel).

WAT9E1-0l ICI.OE RECORDS

PERIOD OF RECORD. -- January 1941 to September 1977. October 1975 to current year.

GAGE. --Water- stage recorder. Altitude of gage is 130 ft (40 a). from topographic map. Prior to July 1. 191,

ats site 100 ft (30 a) downstream, at datum 6 .00 ft (1.829 a) higher. July 2, 1919, to Aug. 27, 1970. at site -

1ft (20 %) downstream at datum 4.00 ft (1.219 a) higher. Aug. 29, 1970, to Sept. 30. 1977. at site 100 ft..

(30 a) downstream at $sae datum.

REMARKS. -Records fair. No regulation above station. Gobernador Land and Water Co. diverts from Gobernador
Creek 1.1 ml (2.9 Is) above station. Small lake 0.8 ai (1.5 kin) southeast of station and outside the drainage
area stores storm runoff and surplus water diverted by Gobernador Land and Water Co. from Gobersador Creek. r 4
At times this lake is drained by pumping wate r bac k into Gobtrnador Creek 1,000 ft (30S m) above station.

AVERAGE DISSi4AAGE-40 years (water years 1941-77, 1979-92), 2.97 ftt/s (0.011 m3/s). 2,090 acre-ft/yr

EXTREMES POR PERIOD OP RECORD. -- Max taum discharge, 9,980 ft
3
/s (I11 m

3
/a)(Dec;. 27, 1971, gaehih,1.0

(4.292 a). from floodmark, from rating curve extended above 130 t
3
a(.68 a

3
s n basi f slope-area

measurement of maximum flow; no flow at times in each year.

EXTREMES POR CUD.ET YZAD..-Maxmu discharge is 14 ft/(,6a/)Apr. 11 (0330 bira), gag. billat. S.11 ft
(119 m eoterpek aobase of 11 ft /Is (3.1 a /Is); aimlungm aiy mes flow for several msesths.

SAN TSIDRO CASES BASIN

11119660 SAN 'OSIDRO CREEE AT MONTECITO, CA

LOCATION.-Lat 34-27-00-, long 1 19*37'19". in Pueblo Lamds of Sant& Barbara, Santa Barbara Ceaty. Hydrologic
Unit 19060013. em left bank 150 ft (46 m ) downstream f rom debris bagin. sad 0.8 ai (1.3 him) morth-mortheastof tntersecties of Sa Yidro and Eost Valley Road,. in Moatecito.

DRAINAGE AREA-3.07 ail (7.95 kin
2
).

PERIOD OP RECORD.-1969, 1972-79 (yearly maximum discharge only), October 1979 to current year.
GAGE-Water-stage recorder. Altitude of gge is $70 ft (174 ml, from topographic map. -

REMOARKS. -- Records fair. Debris basin may at ties$ affect peak flows. :-
EXTREMELS POR PERIOD OP RECORD. -- Maximum dI scharge. 1.10 ft/ 19m/) jan. 21. 1969, from slope-area

measureeat Of maximum flow; minimum daily, .0 t /' (0.003 ./lSept. S. 198Z.

EXTREMES FOR CURRENT YEAR-Maximum discha rge. j7,ft
3
/s (0.76 m

3
/a) Apr. 1 (0211 brs), ae egh,1.7f

(0.357 a), no other peak above base of 20 ft ~/s(.7mI;mimudal,09 f/a* be@.D@3 1.17
Sept. 1. O mnmmdiy0 f (0.0a/)

MISSION CREK BASIN

111197S0 MISSION CREEK NEAR MISSION STREET. AT SANTA JARBARLA, CA

LOCATlON-Let 54-2$1'3-, long 119-43,20", .inPueblo Lends of Santa Barbara, Santa Barbara Coiunty, Hydrologic
Unit 19060013, on left bank just south of end of Los Olives Street in Santa Barbara.

DRAINAGE AREA.--l.39 all (21.70 in
2
).

PERIOD OP RECORD. -October 1970 to current year.

GAGE-Watsr-stage recorder. Concrete-lined channel. Altitude of gage is J01 ft (32 0). from topographic nap.

REMARKS. -Records fair. No regulation or diversion above station. Woter at times released to creek for ground-
water recharge from Gibraltar tunnel, several miles upstream.

AVERAGE DISCHARG.-12 years, 3.16 ft
3

/s (0.099 as/$) .29 acmf/y 29 hy)

EXTREMES FOR PERIOD OP RECORD. -Maximum discharle. 2 Sao ft
3
/s, 73.1 a)/$) Jan. 19, 1971, gg eih,4.7f

(1.111 a), from rating curve extended above 41ft s/s (1.16 me/s) on basis of computatio of lo in concrete
lined channel; maximum gage height, 3.41 ft (1.662 a) Feb. 16, 890, no flo mos of eah mr

EXTREMES P0R CURRENT YEAR-Maximum dischargle. 196 ft
3
/s (S.27 m

3
/s) Mar .1, E heigh, 2.74 ft

Mass3 m), no peek above ba se of 200 ft 6/ (1.66 m
3
/al; minimum daily, nofo1 or: vrl ot,

ARROYO BURRO CREEK BASIN

11119780 ARROYO BURRO CREEK AT SANTA BARBARA, CA

LOCATION--Lat 34*26'13", long 1194444., In Pueblo Lands of Santa Barbara, Santa Barbers County. Hydrologic
Unit 11060013, on right bank 0.4 ai 10.6 kin) south of State Street on Hope Avenue in Santa Barbara.

DRAINAGK AREA-6.61 ma
2 

(17.22 kin
2
),

PERIOD OP RECORD. -October 1910 to current year.

REVISED RECORDS.-DR CA-76-1: 1974, 197S (M).

GAGE.-Water-stage recorder. Concrete-lived channel with a low-water control. Altitude of gage is 160 ft
(49 a). from topographic map.

REMARKS. -- Records good except those below 1.0 ft
3

ls (0.028 03/s), which are poor. Small amount of inflow

occursa times from lerge shopping center that empties water directly into the stream. Partial regulation % 5

byLaura Canyon 'eservoir on Son Roque Creek.

AVERAGE DISCKARGE.-2 years. 2.44 ft
3

/s (0.069 m
3
/s). 1,770 acre-ft/yr (2.18 ha

3
/yr).

EXTREMES FOR PERIOD OP RECORD. -Manimys discharge., 1.I50 ft3/s (12.4 83/9) Mar. 4, 1979, Feb. 16. 19800, from
rating curve extended lbove SO It 'a (1.42 m

3 
/%) on basis of computation of flow in trapezoidal section;

matlmum gage height, ..7 ft (1.721 a) Met. 4. 1978; no flow many days In each year.

EXTREMES FOB CURRENT YEAR-Maximum discharle, 137 f$
3
/s (3.98 p

3
/s) Mar. 16 (0911 bra), gae height, 2.S9 ft

(0.789 a) from rating curve extended above 62 ft s (1.76 mJs) on basis of computation of flow in
trapezoidal channel; no peak above base of 300 I/s(9.S0 mi/s,, no flow many days.

4- - -" . , S



SAN JOSE CREEK BASIN

11120S00 SAN JOSE CREEI NEAR GOLETA, CA

LOCATION.*-Lat 34d2733"', Ioag 119"48'29". in La Goleta Grant. Santa Barbara County, Hydrologic Unit 18060013, %
Son riht bank, 1.1 ci (1.S ka) downstream from unnamed tributary. and 1.7 at (2.7 ka) northeast of Goao.

DRAINAGE AREA.--5.S1 niZ (14.27 ki
2
).

NATn.t-0 ISCHARGI RECORDS ..

PERIOD OF RECORD.--January 1941 to current year.

GAGE.--ater-stage recorder and concrete low-water control. Dacum of ae is 95.61 ft (29.142 a) Santa Barbara

County Road Department datum. Prior to Dec. 24, 19Ss, at datum 5.50 ft (1.676 a) higher. Dec. 24, I95S, to

Jan. 10h 160, at datum 1.5 ft (0.46 a) higher. Prior to Oct. 1. 1971. at site 75 ft (23 a) downstrem at.
same datum.

REMARKS.--Records fair except those below 1.0 ft
3
/s (0.023 m

3
/s), which are poor. No regulation above

station. Many small diversions for Irrigation above station. f ( 0

AVERAGE DISCHARGA.--41 years, 1.96 ft
3

/s (0.0S6 
3
/s). 1,420 acre-ft/yr (1.75 hm

3
/yr).

EXTREMES FOR PERIOD OF RECORD.--Waxisaum discharge, 2.100 ft3/s (J6.
3

/s) Jan. IS, 1969. gage height. 10.10 ft
(3.078 in), from rat Ing curve extended above 400 ft, /s (11.3 a .s) on basis of slope-area measurement at gage
height 9.32 ft (2-.41 a ); maximum gage height. 12.74 ft (3.883 in). present datum, Jan. 21. 1943; no flow at
times In mot years. -

EITlEMES FOR CURRENT It.--Maximum discbarge, 267 jt
3
/s 3(7.56. /s) Apr. I (0115 hrs), gage height 5.00 ft

(1.524 m) from rating curve extended abole 40 ft /s (1.i3 a /s) on basis of therotical com iutation of peak
flow, no other peak above base of 10 it-/s (2.83 . Is); minimum daily. 0. ft3/s (0.001 m ll many days
during year.

SAN JOSE CREEK BASIN

11120510 SAN JOSE CREEl AT GOLETA, CA

LOCATION.--Lat 34"2S'49, lOng 11949,16". in La Goleta Grant. Santa Barbara County. Hydrologic Unit 18060013,

on right bank south of Hollister Avenue on Kellogg Avenue. 0.5 mi (0.E ka) southeast of Goleta.

DRAINAGE ARIA.--9.42 oil (24.40 kai
2

). -.

NATIR-D ISCHARGI RECORDS

PERIOD OF RECORD.--October 1970 to current year.

REVISED RECORDS.--UDR CA-73-l: 1973(M).

GAGE.--Sater-staga recorder and concrete channel. Altitude of Sage is 10 ft (3 n). from topographic map.

REMARS.--Records fair. No regulation above station. Diversions for irrigation and domestic usae above station.

AVERAGE DISCHARGE.-12 years, 2.64 ft
3

/s (0.060 03/s). 2,060 acre-ft/yr (2.54 hm
3
/yr).

EXTREMES FOR PERIOD OP RECORD.-Maximum dLschale, 2, 30 ft$/s (96.0 0
3
/s) Mar. 4, 1978, gage height, S.6S ft

(1.722 a). from rating curve extended above 400 ft/s (11.3 ms/s) on basis of slope-conveyance computation
of flow is concrete channel at gage height .00 ft (2.438 a); no flow for long periods in each year.

EXTREMES FOE CURRENT ytEAR. --Maximum discharge, 373 ft
3
/s (10.6 o

3
/s) Apr. I (0145 hrs). Sge height, 2.690st

(0.120 a). from rating curve extended as explained above, no other peak above base of 20 it / (7.08 /a);

minimum, no flow many days.

ATASCADERO CREEK BASIN

11120000 ATASCADERO CREEK NEAR GOLETA. CA

LOCATION.--Lat 34*ZS+29", loag 119'46'39". in La Goleta Grant. Santa Barbara County, Hydrologic Unit 18060013. on
downstream side of center pier of county road bridge 100 ft (30 a) downstream from Haria Ygnacto Creek. 1.3 mi
(2.1 ki) upstream from mouth, and 1.3 mi (2.1 km) southeast of Goleta.

DRAINAGE AREA.--il.9 NOi (49.0 k
2
).

NATER-DISCHARGE RECORDS

PERIOD OP RECORD.--October 1941 to current year. Prior to October 1947, published as Alascadero Creek near 'c"v--
Goleta.

GAGE.--Woter-stage recorder. Datum of gage is 1.S9 ft (2.618 w) Santa Barbara County benchmark. Prior to
Dec. 14. 1967, at site 27S ft (84 a) downstream, datum 4.00 ft (1.219 s) higher. Dec. 14, 1967. to
Sept. 30 1976. at datum 4.00 ft (1.219 m) higher and Oct. 1, 1976, to Sept. 30, 1978. at datum 2.00 ft
(0.610 e) higher, both at present site.

REMARKS. --Records fair except those below 1.0 ft
3
/s (0.028 m

3
/s). which are poor. No regulation above

station. Small diversions for irrigation above station. Some low flow results from return irrigation waste
water.

AVERAGE DISCHARGE.--41 years, 4.65 ft
3
/s (0.132 m

3
/s), 3,370 acre-ft/yr (4.16 he

3
/yr).

EXTREMES FOR PERIOD OF RECORD. -- Maximum discharge. S,30 ft
3

/s (152 n
3

/s) Jan. 15, ?9
7 3

. gage height , 13.1 ft
(3.99 a) datum then in use, from rating curve extended above 2,S00 ft/s 65.1 a /s); maximum gage height,
13.3 ft (4.05 e). from floodmark. Dec. 3. 1974, datum then in use; no flow some days in each year.

+ -r" ."1



.JALAALA CREEK BASIN

11120600 JALAIA CREEK NEAR LOMPOC. CA

LOCTIO.--at 430SO' log 10292" is San Julian Grant. Santa Barbara County, Hydrologic Unit 18060013,
on downstream side of right bridge pier on Jalame Road. 0.6 .i (1.0 kin) downstrem from Gasper Cree. 1.4 at
(2.5 e) upstream from mouth, and 8.9 ml (14.3 km) southwest of Lompoc.

DRAINAGE AARA.--Z0.S all (S3.l kin
2
).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD. --September 1965 to Septabor 1912 (discontinued).

6AGE.-ater-stage recorder and concrete control. Altitude of gage Is 80 ft (Z4 an), from topographic esp.-

RENAMES. -Records good. No regulation or disersion above station. Son* pumping upstream from wells for
irrigation of about 400 acres (1.62 Kiel).

AVERAGE DISCI4ARGE.-17 years. 5.67 ft
3
/s (0.104 0

3
/s), 2.660 acre-ft/yr (3.28 ha

3
lyr).

EXTREMES FOR PERIOD OP RECORD-Maximum discharge. 4,020 ft5/o (114 6
3
/j) Mar. 4, 1978, gage height. 11.34 ft

(3.4SG in), from rating curve extended above 1.700 ftl a (4 .1 @
3
/s) on basis of slope-area measurment at

gage height 8.01 ft (2.454 a); no flow many days in east years.

EXTREMES FOR CURRENT YEAR-Maximum discharge, 174 ft5/s (4. 3 g3/%) Apr. I (OOIS hrs). gage hei ght 4.3N ft

(133 i). no othr peeks above base of ISO ft
3
/9 (4.21 ml/s); minimum daily, 0.01 ft /aI (-0.001 mi/s)

many days. during August and September.

GAVIOTA CREK BASIN

11120110 GAVIOTA CREER NEAR GAVIOTA. CA

LOCAl ION.-Lat 342Z9*16". long IZO0i3'34". in Nuestra Senora Del Refuglo Grant, Santa Rarbara County, Hydrologic
Unit 1806001S. on left bank 1.3 mi (2.1 kin) northwest of Gaviota. and 1.6 ml (2.6 ke) upstream from mouth.

DRAINAGE AREA--iNN all (48.7 km
2
).

PERIOD OF RECORD. -October 19bb to current year.

GAGE.--Rater-stage recorder and concrete control. Altitude of gage is 100 ft (30 m). from topographic map.

REMARKS.--Records good. No regulation. Small pumping for domestic use.

AVERAGE DISCHARGE-16 years. S.95 ft
3
/s (0.169 o

3
/s). 4,310 acre-ft/yr (5.31 bm

3
/yr).

EXTREMES FOR PERIOD OF RECORD. -- Max ioua discharge.04.000 ftl/6.(11I3 0
3

/s) Jan. 24, 1967, gage height. 8.40 it
(2.560 in). from rating carve extended above .300 10/ (36. in

3
!) on basis of slope-area measurement of

maximum flow; maximum gage height. 9.09 it (2.771 a) Mar. 4, 1978; no flow at times in some years.

EXTREMES FOR CURRENT YEAR-Maximum ding harge. 22? ft
3

/s (6.43095/s Apr.. Igage height. 3.94 ft (1.201 in), no
peak above base o f 300 ft

3
/s M 8.0m/ minimum daily. 0.0 ft /s(0 /5) Sept. 3.

CARNEROS CREEK BASIN

111Z0S30 TECOLOTITO CREEK NEAA GOLETA, CA

LOCATION--Lat 34*26'01', long ll9 SZ;O41 !i LosfDos Pueblos Grant, Sante Barbara Coun ty Hydrologic Unit
18060013, on right bank 0. .i ( 0.3 kin east of oln Annie Road, and 2.1 ml (3.4 kin) west of Goleta. -

DRAINAGE AAEA.-4.42 NO
1 

(11.4S k.2).

MATER-DISCHARGE RECORDS

PERIOD OF RECORD. -- October 1070 to September 197Z, January 1980 to September 1982 (discontinued).

GAGE-Nmtert-stage recorder and concrete channel. Altitude of gage Is 40 ft (12.2 in), from topographic map.
Prior to Jan. 21, 1980, at same site at different datum.

REMARKS. -Records fair. No regulation above station. Some pumping for Irrigation and water is occasionally
released to channel from Tecolote Tunnel.

EXTREMES FOR PERIOD OF RECORD. -Maximum dischag,1,0ft/ (4. /)Fe.6,90,aehih,4.7t
(1.362 a), from rating curve extended abov 160 ft /s (4.S3 m

3
/s) on basis of slope-conveyance computation -

of flow in concrete channel; no flow at ties in some years.
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SANTA YNEZ RIVER BASIN

1113S000 SANTA YNEZ RIVYER AT PINE CANYON, NEAR LOMPOC. CA

LOCATION.-Lat S4'40'20", long 120'29'30", in Lompoc Grant, Santa Barbara County, Hydrologi Ui 1060010. on
* ~right bank at Ploradale Avenue brge .1i(3.4 he) upstream from Santa Lucia Creek 3 mi( h)nrtws

of Lompoc. and 7 of (11 ha) upstream froe mouth at Pacific Oc&an.

DRAINAGE AREA.-44 .4
2 

(2.186 ha
2
).

WATER-DISCHARGE RECORDS

* PERIOD OF RECORD. -May 1941 to October 1946, August 1964 to current year. Monthly discharge Only for SONe
periods, published in WSP 1311-B.

GAGE.--Water-stage recorder. Datum of gage Is 40.78 ft (12.430 a) National Geodetic Vertical Datum of 1929.
Prior to Aug. 24. 1964, at different datum. Aug. 24, 1964, to Aug. 20, 1970. at datum 0.91 ft (0.277 a) lower.

REMARKS. -Records fair. flow regulated by Jameson Lake, Gibraltar Reservoir, and Lake Cachuma (stations
*11121000. 11122000. 11123300). Water diverted out of basin from Jameson Lake. Gibraltar Reservoir, and Lake

bakfrirrigation in valley upstream. Effluent from city of Lompoc contributes to low flow most months.

EXTREMES POR PERIOD OF RECORD.--Max imum discharge, 78,000 ft
3

/s (2.210 m3Is), estimated, Jan. 2S. 1969,
gage height. 24.91 ft (7.93 a), present datum, from floodmark; no flow at times in some years.

- - EXTREMES FOR CURRENT YEAR.--Maiw dicarge, 710 ft
3
/s (20.1 a

3
/1), Apr. 1. gage height, S.62 ft (1.713 a);

minimum daily. 3.6 W.;/ (0.10 m8
3
/s Ag.232

SANTA THEZ RIVER BASIN

11133000 SANTA THEZ RIVER AT NARROWS, HEAR LOMPOC. CA

LOCATION (REVISED).--Lat 34*38*14", long 12023S28". in Canada de Salsipuedes aGran:tSant abr ony
- on left bank 0.6 mi (1.0 ha) upstream froe Stete Highwa 246, 1.9 ma (3.1 kin eato oc, 1. mi (2.9 kin)

downstream from Salsipuedes Creek, and 12.4 ml (2. ka) downstream from Lake Cachuma.

DRAINAGE AREA. -789 mi
2 

(Z,040 kin
2
).

WATER 0 ISCHARGE RECORDS

* PERIOD OP RECORD-May 1947 to November 19SI (irrigation seasons only). May 1952 to September 1963,
October 1964 to September 1978, October 1960 to current year. Records equivalent. except for low-flow

periods, to those published as "near Lompoc" (station 11133300). November to December 1906, October 1907
to September 1918, May 1923 to September 1960, October 1978 to September 1940.

1 GAGE-Two water-stage recorders. Altitude of maim gage Is 90 ft (27 m) from topographic map. See WSP 1713S-
for history ef changes prior to Oct. 1. 1961. Since Oct. 1, 1961, at various sites and datums within 0.1 ml
(0.2 So) of present site. Supplementary gage, used for highwater periods, at site 0.6 mi (1.0 kin) downstream
at datum 79.2S ft (24.153 a) National Geodetic Vertical Datum of 1929.

REMARKS. -Records fair. Flow regulated by Jameson Lake. Gibraltar Reservoir, and since November 1952 by Lake
Cachuma (stations 11121000, 11122000, 11121300). water diverted out of Jameson Lake, Gibraltar Reservoir, and
Like Cachusa to cities of montecito. Santa Barbara, and Goleta for municipal supply. Water pumped from wells
along banks of river for irrigation in valley upstream.

* EXTREMES POR PERIOD OP RECORD (1932-63 and since 1964). -- Maximum discharge, 80,000 ft
3

/s (2,270 &
3

/s)
Jan. IS, 1969, gage height. Z4.20 ft (7.376 a). from Supplementary gage; no flow at times in each year.

EXTREMES OUTSIDE PERIOD Of RECORD.-lood of Jan. 9, 1907, 120.000 ft
3

/s (3,400 0
3

/s). gage height, 22.0 ft
(6.71 a) site and datum then in us*, from mean-depth study.

* EXTREMES POR CURRENT YEAR-Mazimum discharge, S93 Ft
3
/S (16.8 0

3
/s) Apr. 1. gage height. 3.37 ft (1.064 m);

* no flow for several months.
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1W~-Water-atage recorder. Datum of gage to 64.92 ft "howe man an level. datum of

.!er-mt a recorder near righit buik at same datumi. Jan. 19. 1941.i to Aug. 11, !S-.5.
a :Ite IC ft upatroam at sam datum. Oct. 5. 1945. to Aug. 11. 1956. supplemntary

atCI! 3'cyf -0yas(906) 70ea(670zr-tPer Year); sedian ofrW

Eltrein. -- 1941-60: Naum discharge. 32.800 era Jan. 16. 1952 (gl height. 6.1s ft);no ne fr sverl mothsIn achyear.

Romags-everl sall urrcsdlveralos and oanall pusige freem ella alasr atream

SANTA MARIA RIVER BASIN

11141000 SANTA MARIA RIVER AT GUADALUPE. CA

LOCATION-Lat 3458'W35. long 120,3411511, In Guadalupe Grant. Santa Barbara County, Hydrologic Unit 18060008,

on downstream side of bridge on State Highway 1, 0. S aa (0.8 km) north of Guadalupe, and 4.S mi (7.2 ka)
upstream from mouth.

DRAINAGE AREA.-,741 m1
2 

(4.509 1,0
2
).

PERIOD OF RECORD. -October 1940 to current year. Monthly discharge only October 1940 to January 1941, published .*.*
in NSF 13I5-B.

GAGE-Three water-stage recorders. Datum of main gale (left channel) is 64.92 ft (19.788 a) National Geodetic
Vertical Datum of 1929. Two supplementary gages started Ins1956 atuvarious datums and locatioaa. Prior to
Aug. 11, 1955, main gage at site 100 ft (30 a) upstra at sme datu NGVD.

REMARKS. --Records poor. Cams.River regulated since February 1959 by Twitchell Reservoir,wcapacity,
24000 acef 296 ha). Several small surface diversions and extensive pump Ing from wells for irgto

along stream above station. AVERAGE DISCHARGE represents flow to ocean, regardlesa of upstream development.

AVERAGE DISCHARGE.-4 years, 28.2 ft
3
ts (0.799 m3 /s). 20,430 acre-ft/yr (2S.2 hm3lyr).

EXTREMES FOR PERIOD OF RECORD.--Xaxlmum discharge, 32.800 ft
3
/s (929 %3/s) Jan. 16, 1952, gage height, 8.18 ft

(2.493 a); maximum gage height, 10.00 ft (3.048 a) Feb. 26, 1969; no flow for all or parts of each year.--
EXTREMES FOR CURRENT YEAR-Maximum discharge, 301 ft

3
/s (8.S2 m

3
/s) Apr. 12; gage height, 6.52 ft (1.917 a);

no flow most of year.

SAM ANTONIO CREEK BASIN

11136100 SAN ANTONIO CREEK NEAR CASMAL2A, CA

LOCATION--Lat 34*46'S6", long 120*3114711, In Jesus Maria Grant. Santa Barbara County, Hydrologic Uait 18060009,
on Vandenberg Military Reservation on downstream side of center pile bent of Sa Antonio Road bridge, 0.7 ml
(1.1 ka) east of junction of San Antonio Road and Lompoc-Casmalia Road, and 3.8 ml (6.1 k.) south of Casmalia.

DRAINAGE AREA-135 mil (350 ha
2
).

WATER-DISCNARGE RECORDS .

PERIOD OF RECORD-October 1955 to current year.

GAGE. -Water-stage recorder. Concrete control since August 1970. Altitude of lgg is 160 ft (49 a), from
topographic map. Prior to June 27, 1958, at datum Z.00 ft (0.610 0) higher.

REMARKS. -- Records good. No regulation above Station. Flow affected by pumping from wells along stream for
Irrigation above Station. At times water released to creek from Vandenberg Air Force Base water-treatment
plant.

AVERAGE DISCHARGE-27 years. 5.31 ft
3

/s (0.156 0
3
/5), 3,990 acre-ft/yr (4.92 hm

3
/yr).

EXTREMES FOR PERIOD OF RECORD.-.-Maximum discharge, 3.449 ft
3
/s (97.4 m3/s) Mar. 4, 197S, gage height, 13.22 ft

(4.029 a), frow rating curve extended above 1,100 ft3/ (131.2 m
3
/s) on basisof slope-area measurement at

gage height 12.93 ft (.94 1 1) mn Imum daily, 0.10 ft~ s(;.003~ a) Jun 19, 20, 1957.

-L
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*6. Debris Basins, Ventura County, with location map and typical
data sheets from Ventura County flood Control and Water -

Resources Department
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DEBRIS BASINS V[AYI A

* ZONEI

4 i

DEBT DBI-01

* .STEWART CANYON DBI-02

J, -



DEBRIS BASINS

ZONE I1

ARUNDELL BARRANCA DB2 -06

CAVIN ROAD DB2-03

FRANKL~IN BARRA2RCA DB2 -01

JEPSON WASH DB2-02*.-

C.)EALM WASH DB2-04

WARRING CANYOND8-0

IMP..
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DEBRIS BASINS

ZONE III

CASTRO -WILLIA15 M"A A, DB3-06

COYOTE CANYON C4/WlM DB3-15

CRESTVIEW DB3-10

EDGEMDRE DB3-11

ERRINGER ROAD Vt1  DB3-12

FERRO- Ct .ttof,. DB3-13

FOX BARRANCA (SOM4IS) CDvB.vLo DB3-14

GABBERT CANYON - fl, o ,- DB3-09

HONDA WEST . DB3-07

LAS POSAS ESTATES C~tvi ito DB3-08

RAMNA DB3-16

RUNKLE CANYON V4 1  DB3-17

SANTA ROSA ROAD NO. 1 ' DB3-04

SANTA ROSA ROAD NO. 2 DB3-05

ST. JOHNS. (.:mo ,, t DB3-03

TAPO HILLS NO. 1 ( Vvit VL DB3-182.. 3 -I"-

WEST CAMARILLO HILLS EAST BRANCH (w DB3-02

WEST CAMARILLO HILLS WEST BRANCH (A, DB3-01

LA~1 a L ~ v 6 It /V F9 A

.. . . . . . . . .t
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GABBERT CANYON (DB3-09)

Expected Debris Production (cy):

Design Conditions 1007. Burn r
100-Year 56,900 81,600
50-Year 42,700 61,200
25-Year 30,800 44,200

Date of:
Cleanout Aerial Survey Capacity (cy) Remarks

9-69 -- 25,000 cy removed.
2-6-70 60,000

11-12-70 57,000
5-16-71 55,400

9-71 5,400 cy removed.
10-29-71 60,800

7-72 -13,300 cy removed.
11-7-72 64,000
5-2-73 44,900

10-73 16,600 cy removed.
10-19-73 61,500
6-25-74 61,100
6-20-75 58,700

10-76 6,200 cy removed.
10-29-76 64,900
6-23-78 14,350

10-78
11-1-78 62,715.1

11-78 48,400 by removed.

-I, I7

-- - ..
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6. Typical hydrographs during major storm events,
South Central Region



* DISCHARGE HYDROGRAPH

CALLEGUAS CREEK AT CAMARILLO STATE HOSPITLi .
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DISCHARGE HYDROGPAPI

CALLEGUAS CREEK AT CAMIAILLO STATE HOSPITAL (Q)
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SAJA CLARA PIVEP AT SAT ICOY (o)
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DISCHARGE HYDROGPRAP1I
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DISCHARGE PIYUNUUNMWI

SANTA CLARA RIVER AT SATICOY (o) c
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S. Typical annual sequence of mean daily flows (1974 water year)
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STAND RD PR(JECT FLOOD PEAK DISCHWRGE 7 ,000 234
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22 - - __ 230 LA
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PEAK DISCH RGE 3 ,200W
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m FL(OD OF MARCH 2, 19"8
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12 77777 77720
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10 218
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-- 9 M 3 6 9 N 3 6 9 l 3 ""0

TIME OF DAY

MA . /CH 2. 38 MARCH 3. 1938
41b.' MARCH . 1038M

STAGE HYDROGRAPH AT STREAM
GAGE DOWNSTREAM FROM CASITAS
VISTA ROAD BRIDGE.

* CORPS OF ENGINEERS, U. S. ARMY VA

'GAGE DATUM ESTIMATED AT LOS ANGELES DISTRKT, CAuFORNI,
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7. Sediment size distribution, South Coast Region from U.S.
geological survey publications and Brownlie and Taylor (1981)
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ATASCADERO CREEK BASIN

11120000 ATASCADERO CRESS NEAX GOLETA. CA--Continved

PARTICLE-SIZE DISTRIBUTION OF SUSPENOED SEDIMENT. WATER YEAR OCTOBER 1901 To SEPTENOn 190
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NENT. SUSi. SUSP. SUSP. 5110. susp.
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FLOW. MENT. CHARGE. DIAN. 0AN. DAN. DIAN. CIA".
INSTAN- TENPER- 511- SuS- % FINEN % FINER S FINER % FINER S FINER

TINE TANEOUS ATURE PEN0E0 PENO THAN THAN THAN THAN THAN
DATE 1CFS) IDEA C) IWN/LI ITMDAY) .002 1N .004 NN .008 MN .016 N .031 NW

JAN %

ob
" 
... off* 2. Ios 3 35 %

to .53 7.. to? .41..
IS0... 1045 239 5.0 960 419 46 66 4s 75 4
22... 1610 3.4 11.0 17 .1.. ..

HAS
41 ... eyes 41 13.0 Sz4 so 09 Z 95 OS 97
11... ISl 43 1..1 934 10@ 7 o8 94 t8 99

J... 145 .19 16.0 13 00 .. .. .. .. .*- 21... 1740 3.2 15.0 21 .10 .. .. . .. ..- - "
16. 1.030 1 90 13210 343 -0 44 75 07 9i

17... 1300 s0 12.0 210 47 . .. .. .. .. -

2... 0715 4.0 12.0 31 .57 .. . .. ..T -- "
APR

11... 094S 243 12.0 1970 1400 -- 60 46 SS 60
IZ... 1140 16 19.0 32 1.6 .. .. .. .. .. _
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THAN THAN THAN THAN THAN THAN THAN THAN THAN THAN

DATE .042 NN .04Z ON .25 NW" .125 NN .?s0 N0 .2S0 MN .500 N1 .500 NW 1.00 N 2.00 NW

* JAN
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02... *- 90 -- 99 -- IS0 .. .. .. ..
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IS ... a5
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APR
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PARTICLE-SIZE DISTRIBUTION OF SURFACE @ED MATERIAL. WATER YEAR OCTOBER 1901 TO SEPTEMBER 1982
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CARMEROS CRUXK SA1SIN.

11120S30 TECOLOTITO, CREEK NEAR GOLETA, CA--Continued

SUMMANY OF WATER1 AND SEDIMENT DISCMANOE. DXCDISER 1961 TO APRIL 1962

WATER SUSPENDED REDLOAD TOTAL
MOWfl DISCIIANG2 SEDIMEN DISCHARGE SEDIMNT

DISCHARGE DISCHARGE

DSCENSER 1961 9.1.6669
JANIUARY 1962 45.29 361.53 $49 Oi1
FUSRUR ... 6.63 0.60 79 so
HAWN ..... 46.97 109.56 990 1110
APRIL ..... 70.61 159.48 974 1130

TOTA ... 180.91 632.03 2660 3320

PARTICLE-SIZIE DISTRIBUTION Of SUSPENDO SEDIMENT. WATER WEAR OCTOER 1961 To REpTeMOER1 Ile2

Sc01- SID. M(. SMo.
MEN?. 141SF. 541S. 4SF".
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TIE TANEOUS ATUM PEOES FENCES THAN TWAN THAN

DATE LEPS) f0(0 Cl IN6OLD f710*3 .02 NM .604 MN .66 so

JAN
6s5... oils 1.5 11.6 739 11 59 69 70
26 ... 6915 1.7 9.6 139 2.1 IT77 7

Fee
*6.. 64 .40 12.5 17 .66 -

I.. 1766 6.9 13.6 307 16.1 77 69 9
17.. 6765 9.7 9.0 662 1? 76 66 9R
17 ... 1166 It 11.0 261 7.2 76 66 91
to.. 1219 2.6 12.6 191 1.6 - - -

29.. 32 2.1 11.$ 1RS3 .76 -
APO

at1... SU6S Is 16.1, al2 6.6 so AS *I

Sao. KEO. Se0. Sao. Sao. SeO. 5(0.
141SF. 541SF. S41SF. 11SF. 541F. SM. 141SF.
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THAN THAN TOAN THN THAN THAN THAN
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as5... of 6 66 67 93 99 Is4,A
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Fee
to... - - 6 6 106 - -
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It... 19 lee - - - - -
17 ... IS 1ee - - - - -

1 ... I7 lee - - - -
Is ... - - 1*$ - - - -

29... le1e - - - -'~.

at ... at9 96 se6 - - -

PARTICLE-SIZE SISTRISUTISM OF SURFACE RED MA1,.IALs WATER TEAM OCTOSCA 1990 TO seFENEU 399

Sao 6K0 SEA RE0 6(O 1111 60 RED ago ISO we0
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SIeve SIEVE SIeve SIeve SIeve SIeve SIEVE SIEVE siEgn SIEVE siEgn
DIAN. ORAN. SIAN. SIAN. SIAM. SIAN. SIAN. SIAN. SIAN. SIAN. SIAN.

S FINER S FINER S FINER 9 FINER a FINER 6 FINER 0 FINER a FiNER FINER It FINER S FINER
Time THN THn" TNAN THAN THaN TNAN THAN THAN THN" THAN TUN

SAE.4148 NH .IRS No .0 NH .S66 N 1.60 NR 2.66 NP 6.66 OR 6.60 No 14.6 N 2.0 N 66.6 N

RE... la6e 9 23 60 67 IT as IS 96 96 see0
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SAN JOSE CRLF" BASIN

11120510 SAN JOSE CREEK AT GOLETA, CA--Continued

SUMM4ARY Or WATER AND SEDIMENT DISCHIARGE. DECEBER 1951 TO APRIL 1982

WATER SUSPENDED ZDLOAD TOTAL
"NwTn DISCARGz SEDIMENT DISCHARGE SEDIMErT

DISCHARGE DISCUARG
CPS-DAYS TONS TNs TONS

DCEI R 1911 8.83 0.51 17 1
JANUARY 1982 58.35 567.67 274 841
rEBRUARY ..... 13.96 0.6S 26 27
MARCH ........ 161.36 424.63 915 1340
APRIL ........ 270.00 2503.9f P57 3460

TOTAL ........ 420.S 3497.50 2189 SS0

PARTICLE-SIZE OISTRIlUTIO Of SUIS[HMOLU SEDIMENT. aTE4 YEAH OCTONCN Joel TO S9PTHNEtN 1904
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8. Fire Frequency Tables, from U.S. Forest Service, Los Padres
National Forest. Courtesy of Bob Blecker and Fritz Cahill

A.k

I%



%C c" r %~ C n %n M)P

U* . en1 P- %a C i P, m) W

-- a 0

- U w .0 .

-0 %C %a ~ 4w~

@C 06C~CC .0

i~ n w gj. 7E
GM @' M.U r 5 -W %C %a %C. in Ln CJ

L.,5 Ltu "I t% CLe OI It 4. LO -
40 15 c O -4 ~ sI

in p.. m to m1 in W
P.-). C in I '. or ' 4 C ; 4A

4A~ -Ji 41 a 01 . an - L en.O

tA 4 I qN4 w n N a - ~ ~
W5 45x

aiJI 454

s-

Z6 WI at

V4 0%00. -

U.~L 0-4 ~ 4

-Ws wC I ~ en lo ON 0 m %Ci C, 45 )
E51 IA P. i c~ No C)I % n co cm 0, CI

1.1 w rl.. -W W$ in 4W NO inj C) 4 to mI 4
IA~~~ V) Ne rr in 10- i %..C ~ 4

S *5 4) 1) P. ON c" -. "r "i 0 .0

L; L0 LeI 0 I

Ln 'p y >,

- 10

c- -. M 'n %D r

C .0* C

- v r-1 IA co
In go~4 P. Ln OD P. r N C 45 i u .0 ~ LI

uLI

%in '.-C)154 Nu N -l - 0~4
.< CO'n t- N. - =

S L . LI u c 045t
I..)L)~-: (L'.Ci n.4 I

L~CL

~~1.Jy 9 %n e.- ~ in - P n C) . -

. 45 C, m -r) N lin to n U- 01
£0 C ~ - sIsI N -- C

un-i 'a p

IA r d4- 40 1- U

1. :,. -c. CC0C

1.. 45 U--

t'C CC,

45C C ) C D 0' 40 L
NC1 e£0 C C'C C )



i'.o

INSEW TABLE #4 'V

4

". TABLE 4.'"

LOS PADRES NATIONAL FOREST PROTECTION HISTORY

PRESUPPRESSION AND POTENTIAL RESOURCE
SUPPRESSION COSTS DAIAGE - ON-SITE/

BRUSH AGE- -AVERAGE ., BY DECADE OFF-SITE BY DECADE
CLASS AVERAGE ACRES BIRNED NUMBER OF NO. OF (All figures con- (Dollar figure
....PER ACRE -. . PER YEAR LARGE FIRES FIRE verted to Base converted to Base

*- YEAR 1,900,000 ACRES BY DECADE 5.000 A+ STARTS Year 1967) Year 1967)

1890 31

* 1900 26

1910 33 15,000 A/Yr 7 283

1920 38 48.200 A/Yr 25 265

1930 " 32 32,OUO A/Yr 7 265

1940 35 9,600 A/Yr 10 289 S 4,394,000 $53.000,000

1950 42 15,400 A/Yr 7 369 11,141,000 58,000,000

1960 47 .... 22,500 A/Yr 4 553 23,346,000 72,000,000

1970 48 : . 27,253 A/Yr , 6 980 43,516,514 71,529,00

* 1980 47 ,.::25.48X0 A/Yr ->. *10 *942 * 86,000,000 * 71,000,000

•. 1990 ,.-

Projected figures based on projected fire frequency by Fire Analysis data for the 1980s.
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TABLE 8

SUMMARY OF LOS PADRES FOREST BRUSH AGE CLASSES
AND APPROXIMATE ACREAGE

MONTEREY RANGER DISTRICT SANTA LUCIA RANGER DISTRICT
Age Classes Acres Age Classes Acres

0-10 222,361 0-10 82,949 .'.

11-20 0 11-20 20,841
21-30 5,850 21-30 85,341
31-40 3,680 31-40 :23,707
41-50 4,165 41-50 10,488
51-over 90,240 51-over 256,805

Total District Total District
Acres 326,296 Acres 480,132

SANTA BARBARA RANGER DISTRICT OJAI RANGER DISTRICT
Age Classes Acres Age Classes Acres

0-10 24,901 0-10 23,912
11-20 61,801 11-20 2,263
21-30 57,191 21-30 23,623
31-40 2,847 31-40 0
41-50 39,958 41-50 183,707
51-over 125,495 51-over 101,750

Total District Total District

Acres 312,193 Acres 335,255
- -

MT. PINOS RANGER DISTRICT LOS PADRES NATIONAL FOREST
Age Classes Acres Age Classes Acreage Percentage

0-10 0 0-10 354,123 18.4 N
11-20 14,608 11-20 99,513 5.2
21-30 4,331 21-30 176,336 9.1
31-40 4,136- 31-40 34,370 1.8.
41-50 21,490 41-50 259,808. 13.4
51-over 429,569- 51-over- 1;003,859 52I i-

Total District Total Forest
Acr t 474,134 Acreage 1,928,009 100.00

(within Forest-boundary)

Actual Forest Acreage 1,964,408

Error on Gross Acreage .019

1.9% y

Average age class per acre = 44.3 yea'-s-

.................



-* TABLE Ba

EFFECT OF FUEL WADING ON FIRE SIZE

Fires over 100 acres, 1960-1977 (Origin within Protection Boundary)

* Fifty-seven human-caused statistical fires occurring within the protection

boundary were plotted to ascertain the age of the vegetation surrounding
the origin. A base year of 1911 (earliest records on file) was established

* for those fires that were shown as originating in unburned'fuel.

S ... "BRUSH BRUSH

PREV. AGE PREV. AGE

DATE NAME SIZE BURNED CLASS DATE NAME SIZE BURNED CLASS

' 06/02/60 Gilliam 405 1922 38 12/07/74 Mormon 144 1966 8
09/05/61 LaCarpa 140 1932 29 05/10/75 John 420 1932 43 t,

10/03/61 Friis 2351 1951 10 08/24/75 Red Hill 225 1917 58

07/06/61 Cuesta 340 1922 39 08/24/75 Blanca 1100 1971 4

10/04/62 Sta Paula 1941 1922 40 06/29/75 Indians 310 Unbrnd 64
07/24/63 Frenchman 380 Unbrnd 52 09/26/75 Rattlesnake 1550 1953 22

07/22/63 Davy Brown 1100 Unbrnd 52 04/20/76 Nacimiento' 155 1960 16
08/03/63 Navajo 225 1951. 12 02/16/76 Shale 230 1917 59
03/07/64 Polo 585 1917 47 12/04/76 Canyon 240 1932 44

08/23/64 Sespe 356 1932 32 05/29/76 Indian 11100 1919 57
09/22/64 Coyote 67000 1924 40 12/10/77 Alms 720 Unbrnd 66
06/27/65 Adobe 508 1932 33 07/26/77 Sycamore 820 1923 54

04/16/66 Junction 237 Unbrnd 55 07/31/77 Cachuma 1850 Unbrnd 66
08/06/66 Avila 155 Unbrnd 55 06/25/78 Gate 119 1917 61

06/11/66 Wellman 93000 Unbrnd 55 09/25/78 Cozy Dell 910 1948 30
06/21/68 Jose 103 Unbrnd 57 09/01/79 Nacirniento 5371 Unbrnd 68

05/23/68 Robinson 500 1946 22 09/11/79 Red 1619 1951 28
03/03/68 Matau 113 Unbrnd 57- 09/18/79 Eagle 4530 1955 24

05/12/70 Zaca 285 Unbrnd 59 10/27/79 Haney 256 Unbrnd 68
06/18/70 Twin Rocks 270 1'953 17 12/06/80 Gusty 150 1932 48

09/27/70 Buckeye 44000 Unbrnd 50 07/27/80 Rainbow 570 1911 69
08/02/70 Poplar 1260 Unbrnd: 59 08/28/80 Johnson! 180 Unbind 69.

08/01/70 Cowhead: 172 -Unbrnd 59 11/26/80 Lockwood 5680 UnbLnd 69
08/30/71 Blue 1850 -1917 54 06/25/81 Gamboa 3797 Unbrnd 70

08/27/71 Santa Ynez 2010 1964 7. 07/09/81 GamboalII 208 Unbrnd 70
07/21/71 Jeepway 120 1964 7 08/29/81 Porter 130 1949 32
10/06/71 Ro, ero 14538 1925 46 09/22/81 Rey 1620 Unbrnd 70
08/07/71 Squaw 165 1917 54 10/21/81 Gay 1490 1922 59
08/22/7Z Bear 17150 1932 40

Age A. The averge brush-age class of the
Class # % of Cumulative area in proximity to origin of Class

* Range Fires Total D and above fires, 1960-1977 was 41.4

years.
- 0- 9 Yrs. 4 9.5 B. 8 of 10 fires over 100 acres, occurred

10-19 Yrs. 4 9.5 19.0 in brush fields over 20 years of aqe.

20-29 Yrs. 5 7.1 26.2 C. Of the 15 fires that burned over 1,000

30+ Yrs. 44 73.8 100.0 acres, only 3 occurred in brush fields

less than 20 years old.
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TABLE NO. 34 :•

SANTA YNEZ FLOOD PREVENTION PROJECT ,.-"

i AVERAGE ANNUAL PERCENT BURN CALCULATIONS

Fire History - Calculation of averaee annual percent
burn in the Sant~a Ynez Watershed compared to the rest '
of the Los Padres National Forest for the 21-year period.--
1920-1940 before the project and the 21 year period ,
1950-1970 with the project. -.

21-year Santa Ynez Rest of Forest Total Forest --'
Period .(235,570 Ac) (1,736,430 Ac) (1,972,000 Ac)

Ac Burn Z Annual' Ac Burn % Annual Ac Burn % Annual.'"

1920-40 173,7"55 3.5 629,902 1.7 803,657 1.9 I

1950-70 66,855 1.35 356,313 .97 423,168 1.01

Calculations:•"

1920-40

173,755= .7375 4 21 -.0351 or 3.5% ",
235,570 .:

629,902 .363 4 21- .0172 or 1.7%
1,736,430

803,657 .407 + 21 .0193 or 1.9% ..
1,972,000 "

- 1950-70 "

6685 .2838 .. 21- .0135 or 1.35%.
235,570

.356,313 -. 205 21 -. 0097 or .97% .
1,736,430 '

" 423 ,168 " .214 4. 21 - .0101 or 1 .0 L,. .. -
" ~1,972,000. .'

• " ~A-10 .:'
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/ TABLE NO. 35

*iSANTA YNE.Z FLOOD PREVENTIO PROJECT

FIRE OCCURRENCE PROBABILITY CALCULATIONS

Projected number of man-caused and lightning fires for the 30-year period

1971 to 2000 is based on past fire occurrences and projected trends.

Average number of man-caused fires per year by five-year.periods

in the Santa Ynez Watershed compared to rest of Los Padres NF: -

Five Year Santa Ynez Rest of Forest Forest Total
Period No. Av/Yr No. Av/Yr .- No. Av/Yr 4,..

1951-1955 9 1.8 122 24.4 2 131 26.2

1956-1960 -7 1.4 93 18.6 100 20.0 . :

1961-1965 .14 2.8 . 149 29.8 .163 32.6

1966-1970 28 5.6 285 57.0 -. 313 62.6

Total 58 649 707

......- Projected number of man-caused fires as per graph in Figure 16. page A-14.

1971-1975 •38 7.6 380 76.0 418 83.6

1976-1980 47 9.4 470 94.0 517 103.4

1981-1985 50 10.0 500 100.0 550 110.0

1986-1990 53 10.6 530 106.0 .583 116.6

1991-1995 53 10.6 530 106.0 583 116.6

1996-2000 53 10.6 530 106.0 583 116.6

Total 294 2940 3234

Total expected lightning fires

10 344 354

Table 27 page A-1

Total Fires 1971-2000

304 3284 3588

A-l. .....
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TABLE 35 CONT.

The projected occurrence of man-caused fires is shown graphically in

Figure 16 page A-14. The projected line is based on the assumption that

the number of fires will continue to increase at about the same rate as

shown in the five-year periods 1961-1965 and 1966-1970. Starting in

1980, it is assumed that recreation use within the Santa Ynez Watershed

will level off due to regulation and control of public use and the number

of fires will also level off correspondingly. Projections beyond 20 years

are difficult, so it is assumed that there will be no increase or decrease

in the last 10 year period 1991-2000.

The number of lightning fires is based on the 30-year average calculated

from the 21-year period 1950-1970.

Number of large fires - Class F (1000 - 4999.9 acres) and Class G

" (5,000 acres or over) occurring per 100 fires over the 21-year

period 1950-1970.

Class F Class G
Total

Area Fires Number Rate/100 Number Rate/100

Santa Ynez 69 0 - 1 1.45

Rest of Forest 920 14 1.52 13 1.41

Forest Total 989 14 1.42 14 1.42

Comparison by periods: Number of large fires per 100 fires

(Reference Table 28 page A-2)

Santa Ynez Rest of Forest Total Forest -

Class Class Class -

Period Years F G F G F G

1950-59 10 0 5.00 2..46 2.46 2.31 2.60

1960-70 11 0 0 1.17 .84 1.08 .78

1950-70 21 0 1.45 1.52 1.41 1.42 1.42

A-12
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S. . .. TABLE 35CONT".

Projected number of large fires Class F and G per 100 fires for the 30-year

period 1971-2000 is based on the average for the past 21-year period 1950-

1970. The past 21-year period is Used'as an average since the difference

between the first 10 and last 11 years appears to be large. A 10-year fire

record does not appear to be a long enough period to make reliable projec-

tions in an area the size of the Santa Ynez Watershed.

Projected No. of Fires .x Rate/100 - No. of large fires/100
100

. -- Expected Total

Class F .Class G F&G
* Area (1000-5000 Ac) (5000 Ac+) Year 1971-2000

!r ana ne "Se fotot (1)  304
:1Santa Ynez See footnote x 1.45 - 4.4 5.4 (lowest

100 likely level)

or

Santa Ynez -304 x 1.00 -30(2). 304 x 1.45 4.4 7.4 (highest, 100 100 x14 .

S101estimate)

1.523284 3284
Rest of Forest x 1.52 49.9 1.41 46.3 96.2 or 96

* 3588 3589
"Total Forest -- x 1.42- 50.9 x 1.42 = 51.0 101.9 or 102

or

Total Forest 52.9 51.0 103.9 or 104

There was no occurrence of a Class F fire in the Santa Ynez during the

21-year period 1950-1970; however, it is expected that one could occur

in the next 30-year period 1971-2000 by comparing the Forest total of

50.9- 49.9 - 1.0.

(2)

(2)Assume that the number of Class F fires in the Santa Ynez even though

lower thaq the rest of the Forest will occur at the rate of one per

100 fires. Since only 69 fires occurred in the previous 21-year period

1950-1970 it is likely that one class F fire could occur per 100.

Conclusion: There is a probability over the next 30-year period 1971-2000

that the projected burned area in the Santa Ynez Watershed

will result from 5.4 large fires which is the lowest likely

level or 7.4 large fires which is the highest estimate.

A-13
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